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J0HT1  BESOLTJTION  providing  for  printing  the  Annual  Report  of  the  Commissioner  of  Agriculture 
ftr  eighteen  hundred  and  eighty -one. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  tbere  be  printed  three  hundred  thousand  copies  of  the  Annual 
Report  of  the  Commissioner  of  Agriculture  for  the  year  eighteen  hundred  and  eighty- 
one;  two  hundred  and  fourteen  thousand  copies  for  use  of  members  of  the  House  of 
Representatives,  fifty-six  thousand  for  the  use  of  members  of  the  Senate,  and  thirty 
thousand  copies  for  the  use  of  the  Department  of  Agriculture;  and  two  hundred  and 
nineteen  thousand  one  hundred  and  sixty-one  dollars  and  fifty-four  cents,  or  so  muoh 
thereof  as  may  be  necessary,  is  hereby  appropriated  out  of  any  money  in  the  Treasury 
not  otherwise  appropriated  to  carry  out  this  joint  resolution. 

Approved,  August  8,  1882. 
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Approved,  December  12, 1882. 
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Department  of  Agriottlttjrel 

Washington,  D.  0.,  November  25, 1881. 
To  the  President: 

I  respectfully  submit  the  annual  report  of  the  Department  of  Agri- 
culture for  the  year  1881. 

When  I  entered  upon  jpy  duties  as  Commissioner,  July  1  of  the  cur- 
rent year,  I  found  the  work  for  the  season,  both  regular  and  special, 
elaborately  laid  out  by  my  predecessor.  Provision  had  been  made  for 
investigating  the  agricultural  condition  of  the  Pacific  coast;  for  con- 
tinuing the  work  on  the  artesian  well  in  Colorado ;  for  proceeding  with 
the  experiment  in  the  cultivation  of  the  tea  plant ;  for  concluding  the  in- 
vestigation into  the  manufacture  of  sugar  from  sorghum;  for  observa- 
'  tions  on  the  existence  of  pluro-pneumonia  and  other  contagious  diseases 
of  animals,  both  in  this  country  and  in  those  English  ports  to  which 
American  cattle  are  exported;  for  continued  examinations  into  the  ne- 
cessities and  opportunities  of  American  forestry ;  for  tests  of  textile 
fibers,  both  animal  and  vegetable;  for  a  scientific  investigation  of  the 
habits  of  insects  injurious  to  vegetation,  and  of  the  best  methods  of  de- 
stroying them ;  and  for  the  usual  work  of  the  various  divisions  of  the 
department  for  which  appropriations  had  been  made  by  Congress. 

I  have  endeavored  to  conduct  all  experiments  in  which  I  found  the 
department  engaged,  with  an  ardent  desire  to  bring  them  tft  legitimate 
conclusions,  in  the  spirit  of  an  investigator  and  not  in  the  spirit  of  an 
advocate. 

The  process  of  manufacturing  sugar  from  sorghum  has  been  con- 
ducted by  the  best  skill  I  could  obtain  in  the  country,  under  the  eye  of 
experienced  chemists,  and  with  ample  and  somewhat  expensive  ma- 
chinery, run  by  an  accomplished  and  faithful  engineer. 

The  crop  was  gathered  with  the  greatest  possible  economy  of  time, 
labor,  and  expense,  and  the  work  was  carried  on  with  as  much  expedition 
as  the  season  would  allow.  The  result  of  this  work  will  be  found  under 
the  appropriate  head  of  thia  communication  and  in  the  elaborate  report 
of  the  chemist  of  the  department 

The  expenses  of  the  attempt  to  cultivate  the  tea  plant  in  South  Caro- 
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Una  have  been  somewhat  curtailed,  without,  however,  interfering  with 
the  proposed  experiment.  In  the  management  of  this  enterprise,  I  have 
been  governed  largely  by  the  opinions  of  the  accomplished  and  ex- 
perienced horticulturist  of  the  department,  Mr.  Saunders,  and  by  a 
proper  regard  for  economy  in  the  expenditure  of  the  money  appropriated 
for  this  purpose. 

A  thoroughly  scientific  and  practical  commission,  appointed  with  great 
care  and  provided  with  instructions  obtained  from  Major  Powell,  has 
examined  the  artesian  well  now  in  prooess  of  construction,  and  has  ex- 
plored, under  the  rules  of  structural  geology,  a  large  portion  of  the 
arid  regions  in  which  these  wells  may  be  valuable. 

A  veterinary  surgeon  has  been  sent  to  England  to  confer  with  the 
Privy  Council  upon  the  exact  condition  of  American  cattle  landed  in 
her  markets;  and  agents  and  experts  have  been  employed  to  ascertain 
all  facts  relating  to  the  existence  of  contagious  diseases  In  this  country, 
in  accordance  with  appropriations  for  this  purpose.  And  while  these 
various  commissions  and  agents  have  been  employed  in  prosecuting  the 
work  assigned  them,  the  work  of  the  various*  divisions  of  the  depart- 
ment has  been  prosecuted  with  diligence  and  fidelity  by  those  into 
whose  hands  it  has  been  committed. 

During  the  last  three  months  I  have  considered  it  my  duty  to  visit 
various  important  agricultural  sections  of  the  country  on  occasions 
where  I  could  not  only  witness  the  exhibited*results  of  the  farmers'  in- 
dustry, bnt  could  also  obtain  an  opinion  of  the  general  condition  of 
agriculture  and  the  popular  expectations  of  the  department.  I  have ' 
been  especially  desirous  of  ascertaining  the  sources  whence  the  depart- 
ment obtained  its  statistics  and  crop  returns,  and  the  estimate  put  upon 
these  reports  by  those  interested  in  them. 

It  seemed  to  me  important  to  learn  how  far  the  distribution  of  seed 
by  the  department  had  improved  our  old  crops  and  introduced  new  ones. 
I  have  been  anxious  to  learn  what  breed  of  domesticated  animals  had 
been  introduced  wisely  and  increased  judiciously  and  profitably,  with  due 
regard  to  quality  and  market.  For  these  observations,  I  have  visited 
New  England,  Illinois,  Wisconsin,  Pennsylvania,  Virginia,  South  Car- 
olina, Maryland,  and  Georgia,  and  have  been  liberally  furnished  with 
all  possible  means  for  pursuing  my  work. 

That  the  American  soil  is  producing  vast  crops,  at  the  hands  of  dili- 
gent and  intelligent  cultivators,  the  returns  of  the  markets  constantly 
bear  witness ;  and  I  can  add  my  own  testimony  to  the  energy  and  skill 
with  which  this  work  is  performed,  even  under  the  discouragements  of 
drought  and  flood  and  frost.  I  have  found  the  agricultural  mind  of  the 
country  active  in  its  desire  to  obtain  the  best  knowledge,  and  to  exam- 
ine and  test  all  the  best  methods;  and  I  have  been  especially  impressed 
with  the  vast  opportunities  which  this  department  possesses  for  aiding 
the  development  of  our  vast  resources,  and  for  accumulating  and  dis- 
tributing information  upon  that  great  cluster  of  industries  upon  the  sue- 
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cessftil  prosecution  of  which  the  prosperity  and  power  of  our  country  de- 
pends. That  in  agriculture  we  have  still  great  room  for  improvement 
every  one  must  be  aware  who  realises  that  a  large  proportion  of  our  st  aple 
erops  is  as  yet,  as  it  were,  a  spontaneous  production  of  the  earth,  and  that 
exhausted  soils  are  abandoned  for  more  fertile  regions  as  the  best  method 
of  farming. 

That  our  manufacturers  have  bnt  just  commenced  their  career  (impor- 
tant as  they  are)  most  be  evident  to  him  who  remembers  that  fifty  years 
ago  they  had  hardly  an  existence,  and  that  a  producing  and  consuming 
population  increases  here  at  the  rate  of  a  million  or  more  a  year.  That 
much  may  yet  be  done  to  systematise  and  organise  the  producing  and 
transporting  business  of  our  country  no  one  can  doubt  who  has  studied, 
even  carelessly,  these  great  economic  questions.  And  I  am  confident 
that  an  enlarged  and  well  endowed  and  well  arranged  department,  de- 
voted to  industrial  investigations,  will  commend  itself  to  those  who  are 
engaged  in  the  work  of  legislation,  upon  which  the  policy  and  practical 
operation  of  our  government  depend. 

By  surveys  of  the  great  unexplored  mineral  wealth  of  the  southern 
slopes  of  the  AlleghanieS;  by  more  careful  examination  of  the  farming 
lands  of  the  government ;  by  supplying  recorded  data  of  our  manufact- 
uring and  mechanical  productions;  by  obtaining  more  accurate  knowledge 
of  our  agricultural  resources  and  capabilities;  by  securing  all  the  possi- 
ble fruits  of  industrial  education,  and  recording  all  the  conditions  of 
labor;  by  pursuing  our  scientific  investigations,  in  which  the  Agricul- 
tural Department  has  been  so  long  engaged,  with  increased  seal  and 
endowment,  the  Government  of  the  United  States  may  take  its  stand 
among  the  most  enterprising  and  prosperous  of  those  nations  in  which 
departments  are  provided  and  supported  for  every  purpose  which  can 
possibly  increase  the  national  wealth  and  intelligence  and  stimulate  the 
national  enterprise. 

In  setting  forth  these  views,  I  do  not  overestimate  the  value  and  im- 
portance of  a  department  devoted  to  agriculture  and  the  industries  that 
stand  around  it  and  depend  upon  it  for  existence,  nor  do  I  exaggerate 
the  picture  of  that  organisation  which  will  ultimately  be  established  in 
accordance  with  the  legislative  wisdom  of  the  land,  guided  by  the  de- 
mands of  an  intelligent  and  prosperous  people,  who  will  spare  no  effort 
to  make  this  country  equally  distinguished  for  prosperity  and  that  cul- 
tivation which  always  attends  the  march  of  industry. 

For  the  purpose  of  bringing  the  department  into  immediate  confer- 
ence with  the  various  institutions  organised  to  develop  the  agriculture 
of  the  country,  I  have  called  delegate  conventions,  composed  of  repre- 
sentatives of  the  State  societies  and  the  colleges  founded  on  the  land 
grant  of  Congress,  to  meet  at  Washington  in  January  next,  and  have 
assigned  to  each  convention  one  of  the  following  topics  for  considera- 
tion, viz:  Agricultural  education,  as  promoted  by  societies  and  conveyed 
by  colleges j  Animal  Industry;  Horticulture;  Cereals  and  Grasses.    I 
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have  also  called  a  convention  of  cotton  planters,  which  met  at  Atlanta 
November  2,  in  connection  with  the  admirable  industrial  exposition 
there,  and  considered  the  cotton  culture  and  general  agriculture  of  the 
cotton  States.  During  my  visit  to  Atlanta  my  attention  was  called  to 
a  most  remarkable  exhibit  of  the  crops,  woods,  mineral  products,  &e., 
of  a  section  of  our  country  south  of  the  latitude  of  Washington,  fur- 
nished by  many  railroads  in  that  section,  as  an  illustration  of  the  re- 
sources which  abound  there.  I  have  not  seen  in  this  country  a  more 
valuable  representative  and  illustrative  exhibition  of  our  natural  wealth, 
and,  impressed  with  the  idea  that  the  examination  of  these  products 
would  impress  the  mind  of  all,  native  and  foreign,  who  might  see  them, 
I  have  requested  the  parties  having  them  in  charge  to  bestow  them 
upon  the  Agricultural  Department  for  proper  arrangement  and  public 
observation.  I  am  happy  to  say  that  several  of  the  roads  which  have 
made  the  collections  have  complied  with  my  request,  and  I  hope  to  be 
able  to  exhibit  in  the  department  this  most  important  display  of  some 
portions  of  that  industry,  to  develop  which  the  department  itself  was 
organized. 

Of  the  work  of  the  various  divisions  in  the  department,  I  submit  the 
following  concise  statements: 

DIVISION  OF  GARDENS  AND  GROUNDS. 

The  distributions  during  the  year  have  embraced  over  100,000  plants 
of  various  kinds.  Large  quantities  of  the  hardiest  varieties  of  the  for- 
eign grape  have  been  sent  to  Texas,  Florida,  and  others  of  the  Southern 
States,  with  good  promise  of  success. 

The  distribution  of  tea  plants  has  also  been  continued,  and  prepara- 
tions are  in  progress  for  a  more  liberal  supply  of  tea  seeds,  so  that  the 
efforts  to  further  the  introduction  of  this  important  crop  may  be  main- 
tained. 

The  purposes  of  the  experimental  grounds  can  never  be  fully  realized 
until  facilities  are  secured  for  extending  the  work  in  various  suitable 
localities.  The  department  is  constantly  subject  to  denlands  from  Cali- 
fornia, Florida,  and  similar  climatic  sections  for  plants  of  semi-tropical 
countries.  The  most  important,  perhaps,  of  these  requests  are  those  for 
oranges  and  lemons,  and  for  other  species  of  the  citrus  family.  In  the 
climate  of  Washington  the  propagation  of  semi-tropical  plants  is  neces- 
sarily confined  to  glass  structures;  and  although  several  thousands  are 
annually  produced,  the  number  is  totally  inadequate  to  meet  the  wants 
of  correspondents  or  make  an  impression  upon  the  progress  of  this  branch 
of  culture.  With  a  propagating  establishment  in  an  orange-growing  cli- 
mate, operations  could  be  conducted  on  an  extensive  scale,  similar  to 
that  practiced  in  regard  to  peaches,  apples,  and  other  hardy  fruit  trees 
in  the  Northern  States,  and  to  an  extent  more  in  accordance  with  the 
requirements  of  the  country. 

Propagation  would  not  be  confined  to  the  orange  family;  many  other 
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semi-tropical  plants  require  attention.  The  pine-apple,  banana,  guava, 
chocolate,  cinnamon,  coffee,  tea,  pepper,  ginger,  arrowroot,  and  many 
fiber-producing  and  starch-yielding  plants  might  be  mentioned  as  being 
altogether  worthy  of  careful  experimental  culture  or  for  propagation. 

But  the  value  of  such  an  establishment  is  not  confined  to  the  propa- 
gation of  plants  only.  There  are  numerous  questions  of  much  moment 
which  can  be  answered  only  from  the  results  of  well-directed  and  closely- 
conducted  tests.  The  facts,  as  well  as  the  principles  involved  in  the 
systematic  rotatation  of  crops,  rest  in  comparative  obscurity ;  but  little 
is  known  about  it,  except  that  it  is  a  practice  absolutely  essential  to  pro- 
fitable culture.  The  same  remarks  apply  in  regard  to  the  value  of  chang- 
ing seeds  from  one  soil  and  climate  to  another  soil  and  climate.  It  is 
well  known  that  results  follow  such  changes,  sometimes  favorably  and 
sometimes  unfavorably ;  but  how  far  these  are  influenced  by  soil  alone, 
by  climate  alone,  or  their  combination,  has  not  reached  a  decision  of 
practical  applicability. 

All  of  our  cultivated  plants  have  run  into  numerous  varieties,  many 
of  them  comparatively  worthless,  and  many  others  of  local  value  only, 
or  of  limited  special  utility ;  it  is  therefore  a  matter  of  much  importance 
to  acquire  a  thorough  and  exact  knowledge,  as  far  as  practicable,  of  their 
respective  values,  and  this  can  only  be  secured  by  comparative  tests 
where  all  are  cultivated  under  similar  conditions  in  similar  climates. 

The  results  of  such  tests  will  also  indicate  the  line  of  operations  to  be 
pursued  in  improving  by  crossing  or  by  hybridizing  varieties  combining 
special  values ;  this  is  a  most  important  work,  and  if  properly  conducted 
cannot  fail  in  reaching  results  of  great  value.  But  to  reach  these  results 
will  require  several  operative  points,  carefully  selected  so  as  to  embrace 
distinct  regions  for  purposes  of  interchange  of  crops,  &c. 

The  subject  is  one  of  immense  importance  and  might  be  elaborated 
in  extensive  detail.    What  has  been  said  above  merely  outlines  some  of 
the  work  which  may  occupy  attention  on  experimental  grounds. 
• 

BOTANICAL  DIVISION. 

During  the  year  past  the  botanist  has  continued  the  work  of  his 
division  as  thoroughly  as  circumstances  would  permit. 

His  attention  has  been  largely  employed  in  the  necessary  investiga- 
tions for  the  proper  classification  of  the  plants  in  the  herbarium. 

Extensive  additions  have  been  made  during  the  year,  chiefly  of  plants 
from  California  and  the  Western  Territories.  A  valuable  collection  of 
the  plants  of  Southeastern  Texas  and  the  adjacent  parts  of  Mexico  has 
also  been  procured. 

These  plants,  however,  still  remain  in  the  original  packages,  on  account 
of  the  withdrawal  of  the  customary  assistance  which  has  been  employed 
in  the  preparation  and  mounting  of  the  specimens. 

The  work  of  describing  and  delineating  grasses  for  the  annual  report 
has  been  continued.    More  extended  and  practical  results  might  be 
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anticipated  with  respect  of  the  cultivation  of  our  native  grasses,  by 
observations  and  investigations  in  the  field,  which  are  not  at  present 
provided  for. 

During  the  past  two  or  three  years  botanical  investigation  in  different 
parts  of  our  country,  and  especially  in  the  new  States  and  Territories, 
has  been  unusually  active ;  many  new  species  have  been  discovered  and 
a  better  knowledge  of  many  others  has  been  obtained.  All  that  is  val- 
uable in  the  collection  of  these  investigators  should  be  procured  at  the 
earliest  opportunity  and  added  to  the  herbarium,  in  order  that  the  de- 
partment may  have  the  means  of  answering  any  inquiries  respecting  the 
vegetable  productions  of  the  country. 

The  herbarium  contains  a  representation  of  about  nine-tenths  of  all 
the  plants  at  present  known  as  natives.  A  portion  of  this  number,  how- 
ever, are  imperfect  specimens,  which  require  replacement  as  soon  as 
good  and  characteristic  specimens  can  be  procured. 

The  value  of  the  herbarium  is  not  limited  to  its  uses  in  connection 
with  this  department.  Inquiries  sometimes  oocur  from  the  Patent  Office 
and  other  departments  relative  to  plants  which  have  medicinal  or  eco- 
nomic properties*  Within  a  few  years  a  considerable  number  of  Cali- 
fornia plants  have  gradually  assumed  importance  as  standard  medical 
remedies,  and  others  for  various  eoonomio  properties,  and  it  is  certain 
that  as  our  vegetation  becomes  better  known  still  other  valuable  addi- 
tions to  the  arts  and  sciences  will  be  obtained  from  that  source. 

MIOBOSOOPIOAL  DIVISION. 

During  the  past  year  the  microscopist  has  made  many  investigations 
relating  to  plant  and  animal  diseases,  with  a  view  of  providing  remedies. 
Fruits,  vegetables,  and  food<  adulteration,  including  butter  and  oleomar- 
garine, milk, "  poisoned  cheese,"  diseases  of  wheat,  orange-tree  rust,  pear- 
leaf  rust,  yellows  of  peach,  and  diseases  of  the  foliage  of  various  trees, 
have  engaged  his  attention.  He  has  also  made  many  specimens  of  mi- 
croscopical slides,  illustrating  animal  diseases.  He  has  discovered  new 
and  effectual  methods  of  distinguishing  the  fats  of  various  animals  and 
vegetables  from  each  other  promptly  and  decisively,  by  which  means 
butter  and  oleomargarine  are  distinguished  at  once  from  each  other. 

For  several  years  past  many  correspondents  have  urged  upon  the 
department  the  necessity  of  publishing  information  on  the  edible  mush- 
room of  the  United  States.  To  this  end  the  microscopist  has  prepared 
for  publication  a  series  of  twelve  typical  plates  in  natural  colors,  with  a 
full  and  instructive  statement  of  their  character,  habits,  and  habitats, 
together  with  the  most  reliable  and  improved  methods  of  preparing 
mushrooms  for  the  table. 

His  microscopical  investigations  have  also  comprised  the  search  for 
trichinae  in  the  swine  flesh  of  the  Washington  markets— an  animal  para- 
site found  in  the  muscles  of  animals,  and  sometimes  in  man,  producing 
death  by  its  presence — but  in  no  case  has  a  trace  of  their  presence  been 
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fbund  in  the  flesh  of  swine  sold  in  this  city,  although  found  in  speci- 
mens sent  from  distant  parts  for  microscopical  investigation. 

Microscopical  investigations  have  also  been  made  for  other  divisions 
of  this  department. 

CHEMICAL  DIVISION. 

Since  the  completion  of  the  work  reported  in  the  annual  report  of  the 
department  for  the  year  1880,  the  following  investigations  and  analyses 
have  been  accomplished  in  the  chemical  division : 

Analyses  of  pi  marls,  47  ores,  &c,  2  mineral  waters,  9  soils,  11  fertil- 
izers, 1  medicinal  plant,  4  sumacs  for  tannin,  and  0  miscellaneous 
analyses,  making  in  all  140. 

Besides  the  above,  there  have  been  made  1,858  analyses  of  saccharine 
juices,  sirups,  and  sugars ;  the  greater  part  of  these  being  the  expressed 
juices  from  thirty-eight  varieties  of  sorghum,  and  eight  varieties  of 
maize,  grown  upon  the  department  grounds. 

A  portion  of  the  force  of  the  division  has  been  occupied  in  making 
sirup  on  a  small  scale  from  sorghum  and  maize,  and  a  report  of  these 
operations,  together  with  the  report  of  the  numerous  analysed  of  the 
cane  juices,  carried  on  in  the  laboratory,  will  be  submitted  as  soon  as  it 
is  possible  to  complete  final  averages,  tabular  statements,  &c,  which 
work  is  being  prosecuted  as  rapidly  as  is  possible  with  the  force  engaged. 

Several  other  investigations  of  much  importance  are  in  progress, 
among  which  may  be  mentioned  the  analyses  of  grasses  and  various 
feeding  materials,  which  are  being  carried  out  with  a  view  to  determine, 
as  accurately  as  possible  by  the  modes  of  analysis  at  present  in  use,  the 
actual  nutritive  value  of  all  the  agricultural  food-materials  in  the  differ- 
ent conditions  in  which  they  are  sold  and  fed.  For  this  purpose,  a 
large  and  representative  collection  of  samples  has  been  made  and  care- 
fully prepared  for  analysis. 

Again,  extensive  work  on  the  question  of  analysis  of  commercial  fer- 
tilizers is  progressing.  The  importance  of  the  adoption  of  a  uniform 
method  of  fertilizer  analysis  by  all  the  official  chemists  of  the  country 
can  scarcely  be  overestimated.  The  subject  hatf  already  occupied  nearly 
the  entire  time  of  three  conventions  of  agricultural  chemists,  held  in 
Washington  and  Boston  in  1880,  and  in  Cincinnati  in  1881.  The  method 
adopted  at  the  latter  meeting,  and  at  present  in  use,  is  only  provisional. 

Among  other  subjects  that  have  been  awaiting  attention,  is  an  exam- 
ination of  certain  lands  which  injuriously  affect  the  growth  of  the  cotton 
plant  and  orange  tree.  The  same  has  been  earnestly  requested  of  the 
department  for  a  long  time,  as  has,  also,  a  series  of  exhaustive  analyses 
of  our  cereals,  more  especially  of  corn  and  wheat,  connected  in  the  latter 
case  with  experiments  as  to  their  milling  properties  and  the  bread-mak- 
ing qualities  of  the  flour  obtained  therefrom. 

ENTOMOLOGICAL  DIVISION. 

The  principal  work  of  the  past  year  in  this  division  has  been  in  rela- 
tion to  the  scale-insects  or  bark  lice  (family  Coccidae)  which  so  seriously 
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affect  most  kinds  of  fruit  trees.  It  grew  out  of  the  special  investiga- 
tion of  the  insects  affecting  the  orange  began  by  Professor  Riley  in  1878, 
as  it  was  found  that  the  chief  enemies  of  citrus  fruits  were  scale-insects. 
So  little  attention  had  been  given  to  this  family  in  the  United  States, 
however,  that  the  investigations  naturally  broadened  so  as  to  include 
all  scale-insects  affecting  cultivated  plants,  and  the  forthcoming  report 
of  the  entomologist  for  the  year  1880  is  chiefly  devoted  to  the  considera- 
tion of  these  insects.  It  contains  a  general  review  of  their  characters ; 
important  discoveries  as  to  their  habits  and  mode  of  development;  a 
consideration  of  the  most  available  means  of  destroying  them;  a  special 
report  on  the  parasitic  checks;  and  descriptions  of  many  new  species.  , 
Various  other  insects  of  economic  importance  are  likewise  treated  of  in 
that  report,  especially  such  as  affect  the  sugar-cane  and  corn. 

The  increased  appropriation  given  to  this  division  by  the  last  Con- 
gress has  afforded  the  means  for  greater  activity  in  the  more  practical 
field  work  of  the  division,  and  special  agents  are  engaged  thereat  in 
various  parts  of  the  country.  Particular  attention  is  being  paid  to  the 
insectatqjuriously  affecting  the  chief  staples,  as  corn,  wheat,  rice,  sugar- 
cane, and  also  to  those  affecting  fruit  trees  and  vegetables. 

The  United  States  Entomological  Commission,  which  has  done  excel- 
lent work  under  the  Interior  Department,  is,  by  late  action  of  Congress, 
now  connected  with  this  department — a  connection  eminently  appro- 
priate. The  commission  is  at  work  on  its  third  report;  a  revised  and 
enlarged  edition  of  Professor  Riley's  report  on  the  cotton  worm  is  also 
being  prepared,  and  a  bulletin  on  forest-tree  insects  by  Dr.  Packard  is 
in  press  and  nearly  ready  for  distribution. 

The  special  investigation  of  the  insects  affecting  the  cotton  crop  is 
being  actively  carried  on,  particularly  in  its  more  practical  bearings, 
and  most  valuable  discoveries  have  been  made  in  mechanical  details  and 
principles  that  lessen  the  cost  of  protecting  the  crop  and  simplify  the 
necessary  machinery. 

Recognizing  the  importance  to  our  Western  fanners  of  acquiring  data 
upon  which  to  predicatf  as  to  the  probable  action  of  the  Rocky  Moun- 
tain locust  in  1882, 1  have  had  an  agent  specially  engaged  under  the 
direction  of  the  entomologist  to  gather  such  data  in  the  permanent 
breeding  grounds  of  this  pest,  lying  for  the  most  part  in  the  thinly  set- 
tled regions  of  the  Northwest.  Remembering  the  incalculable  loss  and 
suffering  which  this  insect  entailed  between  the  years  1873  and  1877 — 
losses  which  largely  helped  to  prolong  the  commercial  depression  of 
that  period — this  information  seems  to  me  of  sufficient  moment  to  war- 
rant annual  observations  of  a  more  extended  nature.  There  is  an  in- 
creasing interest  manifested  in  the  work  of  this  division,  quite  out  of 
proportion  even  to  the  rapid  increase  in  agricultural  production,  and 
largely  due  to  the  greater  attention  now  paid  to  applied  science  in  our 
educational  institutions  and  to  increased  facilities  for  intercommunica- 
tion.   The  correspondence  of  the  division  is  so  large,  and  the  requests 
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for  special  information  from  all  parts  of  the  country  so  numerous,  as  to 
absorb  too  much  of  the  time  of  the  division ;  an  increased  clerical  force 
and  assistance  are  imperative.  In  order  to  relieve  the  division  of 
much  repetition  in  the  replies,  the  entomologist  will  soon  begin  to  pre- 
pare a  series  of  well-illustrated  bulletins,  each  treating  of  one  of  the 
more  important  of  the  insects  injurious  to  our  agriculture,  and  of  such 
convenient  form  and  size  as  to  be  cheaply  and  readily  mailed.  A 
bibliography  of  economic  entomology,  which  has  been  commenced,  will 
also  facilitate  this  labor,  as  it  will  contain  a  digest  of  whatever  has  been 
published  up  to  the  present  time,  and  a  critical  synopsis  of  remedies 
duly  classified. 

SEED  DISTRIBUTION. 

Tabular  statement  showing  the  quantity  and  kind  of  utds  issued  from  the  seed  division, 
Department  of  Agriculture,  under  the  general  and  special  appropriation  act  from  July  1. 
18ft),  to  June  30, 1881,  inclusive. 


Description  of  seeds. 


I 


i 


Vegetable 

Flower 

Sunflower 

Tobacco 

Herbs 

Tree 

Borage 

FOLD  8BSD8. 

Wheat 

Oats 

Field  corn 

Buckwheat 

Potatoes 

Grass 

Oorer 

Sagarbeet 

Sorghum 

Doura 

Pea-nuts 

Bice 

Mangelwnrsel 

Bloom  corn. ............ 

Cotton 

Jute papers. 

Total 


105 

97 

1 

6 

10 

4 
1 


Papers. 

676,763 

131,983 

277 

80,721 

10 

266 


Papers.  Papers. 
847  108,258 
35  I  100 
8 


314 


14 


Quart*. 

77,946 

18,889 

11,209 

63 

7,907 

9,387 

1,621 

75 

7,987 


Quart*. 


68 
16 
8 
28 
18 
154 
230 


229 

90 


21 

28,624 

42 


14,940 


Papers. 

13,023 
85 
10 

16,265 


Papers, 


Papers. 
27;748 
13,082 


Papers. 
^293 
84 


2,088 


2,945 

128 

1,194 


14 


16,626 
8,940 
3,906 


4,792 

36 

16 

6 

16 


Quarts. 

678 

1,508 

3,278 

2,815 

16 

34 

198 

20 

4,294 

8 

6,796 

1,781 

84 


Quarts. 
9,872 


6,415 


Quarts. 

5,0H 

828 

779 

285 

354 

836 

423 

485 

2,060 

87 

13 

258 

49 

32 

725 


Quart*. 
6,806 
20,645 
13,282 
13,697 


1,325,922 

135,269 

295 

115,199 

138 

8,588 

12 


116,487 

50,872 

82,522 

16,776 

18,077 

10,829 

2,290 

740 

14,651 

102 

7,058 

2,143 

159 

53 

80,676 

914 


283  1,038,950 


1,907  159,746 


57,303 


9,872 


57,634 


553,860 


1,878,772 
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Statement  showimq  the  quantity  and  kind  of  seeds  issued  by  the  Department  of  Agriculture  to 
States  and  Territories  ravaged  by  grasshoppers,  under  special  appropriation  by  Congress  of 
$20,000. 


i 


I 


Xwnwfl1! ...... 

Colorado 

Dakota 

Nebraska'... 

Totals. 


Papers. 

225,094 
86,752 
41,323 

196.124 


Papers. 
21 

7 

8 

49 


Papers. 

6 


Papers. 
14 
2 


Papers. 


Quarts. 


10 


12 


Quart*. 

6 


Quarts. 


499,298 


84 


14 


26 


12 


14 


i 


l 


I 


Grand 
total. 


Kansas.... 
Colorado., 
Dakota.... 
Nebraska . 


Totals,. 


Quarts. 


Quarts. 

2,587 

618 

292 

3,809 


Quarts. 

6,921 

2,128 

802 

11,294 


Quart t. 
4,428 
1,844 
1,396 
6,429 


Quarts. 
21 


Quarts. 


Quarts. 
3,894 
1,166 
1,996 
6,226 


242,997 
42,021 
45,820 

228,522 


6,806 


20,645 


13,597 


64 


13,282 


553,860 


STATISTICAL  DIVISION. 


The  statistical  division  of  the  department,  with  a  working  force  quite 
too  small  for  the  broad  field  whioh  it  is  designed  to  occupy,  has  con- 
tinued during  the  past  year  its£>lan  of  crop  reporting  which  was  inaug- 
urated early  in  the  history  of  tHe  department. 

Xt  has  also  collated  current  records  of  official  boards,  commercial 
organizations,  and  voluntary  associations  which  hold  relationship  with 
agriculture,  or  with  the  distribution  and  sale  of  its  products.  As  here- 
tofore, it  has  attempted  to  supply  the  public  demand  for  such  informa- 
tion in  systematic  form,  through  published  reports;  the  commercial  and 
agricultural  press;  and  in  response  to  requests  of  departments,  boards, 
societies,  and  individual  publicists. 

This  is  a  work  of  constantly  enlarging  importance,  in  a  field  that  is 
continental,  with  population  rapidly  increasing  and  production  swelling 
in  still  higher  ratio.  It  is  a  work  demanded  by  the  producer  who  would 
know  where  to  find  the  best  markets  and  highest  prices;  by  the  con- 
sumer who  would  seek  abundance  at  a  cost  within  his  means,  and  with- 
out extortionate  exactions  of  the  carrier  and  the  middlemen;  and  by 
the  legitimate  dealer  who  seeks  protection,  as  does  the  farmer,  against 
the  piratical  course  of  the  reckless  speculator.  It  becomes  a  necessity — 
an  imperative  duty,  when  opportune  falsehood  is  able  in  a  single  day  to 
wrench  millions  from  the  grasp  of  producers— that  the  government 
should  forewarn  and  forearm  the  multitudes  which  represent  its  founda- 
tion industry. 
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This  protection  the  statistical  division  of  the  department,  if  properly 
equipped  and  administered,  can  effectually  accord. 

To  command  public  confidence  and  respect,  to  accomplish  results 
commensurate  in  any  good  degree  with  the  importance  of  the  work  to  be 
done,  enlarged  means  and  facilities  are  an  imperative  necessity.  The 
provision  hitherto  made  for  this  branch  of  the  department  service  has 
exceeded  that  accorded  by  a  State  legislature  to  its  board  of  agriculture 
for  a  similar,  though  more  limited  purpose,  yet  the  difference  bears  no 
proportion  to  the  relative  breadth  of  territory  occupied.  The  record  of 
current  production  and  of  the  meteorological  and  economic  fluctuations 
which  constantly  modify  it  throughout  thirty-eight  States  and  ten  Ter- 
ritories, is  of  sufficient  importance  to  call  for  ample  means  and  unremit- 
ting endeavor. 

The  time  has  arrived  when  the  crop-reporting  system  should  be  made 
more  thorough  and  accurate  and  its  results  should  be  communicated  to 
the  public  at  the  earliest  possible  moment.  A  synopsis  of  such  results, 
furnished  to  the  press  by  telegraph,  should  command  general  publica- 
tion throughout* the  country  in  advance  of  the  full  printed  report  for- 
warded by  mail.  The  co-operation  of  statistical  authorities  of  States 
tending  to  uniformity,  and  inspiring  increased  public  confidence,  may 
be  a  possible  consummation,  as  it  is  one  greatly  to  be  desired  if  practi- 
cable. 

In  several  States  this  service,  modeled  upon  the  plan  of  the  depart- 
ment, through  manifest  and  profitable  efficiency,  has  gained  a  strong 
local  hold  upon  the  confidence  and  regard  of  farmers  and  legislators. 

While  this  system  has  thus  beeu  adopted  in  several  States,  and  is 
already  in  operation  in  some  European  countries,  its  methods  may  possi- 
bly be  improved,  and  its  work  may  certainly  be  rendered  more  thorough 
by  fuller  information,  and  ampler  elaboration  and  test  of  accuracy,  thus 
leading  to  more  uniformly  reliable  results.  Its  voluntary  work,  by 
thousands  of  public  spirited  farmers,  should  receive  all  practicable  con- 
sideration and  acknowledgment,  and  no  reasonable  expense  should  be 
spared  to  complete  requisite  data,  and  facilitate  consolidation  and  em- 
bodiment in  accurate  results. 

The  marketing  of  surplus  production  in  ^Europe,  which  is  yearly 
assuming  increased  importance,  makes  it  necessary  to  obtain  prompt 
and  trustworthy  information  of  current  crop  reports  of  the  world,  and 
especially  of  European  countries. 

This  department  has  already  done  something  in  this  direction,  yet 
more  remains  to  be  done  in  obtaining  systematically  and  frequently  the 
condition  of  foreign  crops  and  results  of  foreign  harvests. 

While  the  changing  area  in  special  crops,  their  current  condition  in 
the  growing  season,  and  their  harvest  outcome  hold  prominent  place, 
the  whole  field  of  statistical  investigation  in  scientific  and  practical 
agriculture  may  be  explored. 

The  relations  of  labor  to  proprietorship  and  production,  the  prices  of 
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lands  and  products,  the  peculiar  adaptation  of  industries  to  localities, 
the  rate  of  development  of  new  and  promising  industries,  and  indeed 
the  collection  and  co-ordination  of  all  facts  representing  the  status  or 
the  progress  of  agriculture  come  properly  within  the  province  of  this 
branch  of  the  department  reserve. 

FORESTRY. 

The  vast  and  increasing  importance  of  the  subject  of  forestry  has  led 
to  the  establishment  of  a  distinct  division  in  the  department,  to  be  ex- 
clusively devoted  to  such  investigations  of  the  subject  as  will  tend  to 
the  ftdlest  development  of  the  resources  of  the  country  in  that  respect; 
the  discovery  of  the  best  methods  of  management,  and  the  preservation 
of  our  wasting  forests,  and  the  maintenance,  in  all  its  bearings,  of  the 
universal  interest  involved  in  that  industry. 

In  furtherance  of  this  design  an  agent  of  the  department  is  now  on  a 
visit  to  different  countries  of  Europe  for  the  purpose  of  investigating 
the  organization,  working,  and  previous  condition  of  experimental  for- 
est stations,  schools  of  forestry,  private  tree-planting,  and  the  aid  af- 
forded by  governments  to  the  business  of  forestry. 

ARTESIAN  WELLS. 

By  an  act  of  Congress  approved  June  16, 1880,  it  was  provided : 

That  with  a  view  to  the  reclamation  of  the  arid  and  waste  lands  lying  in  certain 
Western  States  and  Territories,  the  Commissioner  of  Agriculture  is  hereby  authorized 
to  contract  for  the  sinking  of  two  artesian  wells  on  the  plains  east  of  the  Rocky  Mount- 
ains; said  wells  are  to  he  sunk  at  such  places  as  the  Commissioner  of  Agriculture 
shall  designate.  *  *  *  The  sum  of  $20,000  is  hereby  appropriated  to  carry  out  the 
objects  of  this  provision;  the  aame  to  be  disbursed  under  such  rules  and  regulations 
as  the  Commissioner  of  Agriculture  shall  prescribe. 

Acting  under  this  provision  my  predecessor  in  office  proceeded  to 
make  an  examination  of  the  arid  country  lying  on  the  eastern  slope  of 
the  Rocky  Mountains  in  Colorado,  and  selected  for  the  first  trial  well  the 
arid  plain  a  few  miles  from  the  Arkansas  River,  adjoining  the  military 
reservation  of  Fort  Lyon. 

On  my  accession  to  offioe  an  examination  showed  that  on  June  30  this 
well  had  been  bored  to  the  depth  of  450  feet,  at  an  expense  of  $18,353.55. 

By  an  act  of  Congress  approved  March  3, 1881,  an  appropriation  oi 
$10,000  was  made  "  For  the  reclamation  of  the  arid  and  waste  lands 
lying  in  certain  Western  States  and  Territories." 

Realizing  that  the  success  of  the  well  at  Fort  Lyon  was  not  commen- 
surate with  its  cost,  and  believing  that  the  continuance  of  the  work 
would  absorb  the  additional  appropriation,  without  practical  result,  I 
concluded  to  have  an  intelligent  scientific  survey  made  of  the  country 
to  be  benefited,  and  an  examination  made  of  the  well  at  Fort  Lyon. 
After  conference  with  Prof.  J.  W.  Powell,  Director  of  the  United  States 
Geological  Survey,  I  appointed  Prof.  0,  A.  White  and  Prof.  Samuel 
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Augfcey,  both  eminent  geologists,  with  instructions  to  visit  the  well  at 
Fort  Lyon,  and  to  explore  the  eastern  slope  of  the  Rocky  Mountains  with 
a  view  to  determine  proper  sites  for  the  location  of  wells  in  future, 
should  such  be  the  pleasure  of  Congress. 

Hon,  Horace  Beach,  of  Wisconsin,  a  gentleman  of  large  experience 
in  sinking  wells,  was  subsequently  added  to  the  commission.  These 
gentlemen  took  the  field  in  the  latter  part  of  August  and  prosecuted 
their  labors  as  long  as  the  season  would  allow.  A  preliminary  report 
of  this  commission  accompanies  this  (Appendix  A). 

Acting  upon  the  information  contained  in  the  report  of  these  gentle- 
men, that  the  well  was  not  located  in  a  section  of  country  geologically 
promising  success,  I  have  suspended  work  upon  it  for  the  present 

AGRICULTURE  OP  THE  PACIFIC  8LOPE. 

By  act  of  Congress  approved  March  3, 1881,  an  appropriation  was 
made  of  $5,000,  "to  enable  the  Commissioner  of  Agriculture  to  pro- 
cure and  publish  data  touching  the  agricultural  needs  of  that  portion 
of  the  United  States  lying  west  of  the  Rocky  Mountains." 

To  carry  out  this  provision,  I  appointed  Prof.  E.  W.  Hilgard,  of  the 
State  Agricultural  College  of  California,  Hon.  Robert  W.  Furnas,  of 
Nebraska,  and  Hon.  T.  0.  Jones,  of  Ohio,  commissioners,  with  instruc- 
tions to  investigate  and  report  upon  the  cultivation  of  the  grape  on  the 
Pacific  coast,  and  especially  the  inducements  offered  by  the  soil  and 
climate  of  New  Mexico  for  vine  culture  in  reference  to  supplying  the 
market  with  valuable  grapes,  wines,  and  raisins;  to  report  upon  the 
animal  industries  of  that  section,  and  to  examine  and  report  upon  the 
agricultural  methods  prevailing,  and  the  general  management  of  land 
for  horticultural  as  well  as  agricultural  purposes. 

This  commission  took  the  field  in  the  latter  part  of  August,  and  I 
shall  have  the  pleasure  of  laying  their  report-before  Congress  early  in 
January. 

EXAMINATION  OF  WOOLS  AND  ANIMAL  FIBERS. 

The  work  of  examination  of  wools  during  the  past  year  has  been  al- 
most exclusively  devoted  to  the  continuation  of  the  measurement  of  the 
fineness  of  the  fibers,  and  the  mathematical  calculations  necessary  to  the 
presentation  of  the  results  in  such  form  that  they  may  be  readily  under- 
stood by  all  interested  in  the  woolen  industries,  in  every  part  of  the 
world,  whether  they  be  producers,  dealers,  or  manufacturers. 

It  is  difficult,  by  a- written  description,  to  make  one,  unacquainted  with 
the  methods  necessarily  involved  in  the  accurate  execution  of  this  work, 
comprehend  the  amount  of  tedious  and  patient  labor  required,  but  an 
approximate  idea  of  it  may  be  obtained  from  the  fact  that  it  has  been 
necessary  to  make  with  the  microscope  at  least  75,000  individual  meas- 
urements of  fibers,  the  immediate  results  of  which,  to  secure  the  accuracy 
desired,  were  of  necessity  relative,  so  that  each  one  had  to  be  reduced 
2  AG 


18  BBFOBT  OF  THX  COMMISSJONEJl  OF  AGRICULTURE, 

by  calculation  to  the  absolute  standard.  We  have  thus  measured  ip 
all  about  600  samples  of  wool  of  different  qualities,  making  altogether 
about  2,100, 

An  interesting  feature  of  our  work  is  found  in  the  feet  that  through  the 
courtesy  of  Mr.  William  G.  Markham,  secretary  pf  the  National  Associa- 
tion of  Wool  Growers,  we  have  been  able  to  make  measurements  of  wools 
from  Germany,  graded  by  one  of  high  authority  on  the  subject  of  the 
German  system  of  classification,  so  that  we  are  able  to  present  authori- 
tative figures  for  the  comparison  of  the  fineness  of  our  own  wools  with 
the  celebrated  products  of  the  old  world. 

In  this  comparison  we  find  that  many  of  our  manufacturers  are  at  fault, 
when  they  complain  that  it  is  impossible  to  obtain  in  this  country  wools 
of  the  fineness  required  in  the  best  work.  It  enables  us  to  confidently 
affirm  that  it  is  possible  to  produce  in  the  United  States  as  fine  wools 
as  can  be  produced  in  any  other  part  of  the  world;  and  further,  that  the 
fineness  of  the  products  of  the  Saxony  and  Spanish  merinos  have  not 
deteriorated  since  their  introduction  to  this  country,  wherever  the  main- 
tenance of  this  quality  has  been  kept  in  view  by  the  breeders. 

Examination  of  the  felting  properties  of  the  wools  has  not  yet  been 
begun,  because  our  time  has  thus  for  been  folly  occupied  with  the  work 
connected  with  the  measurements  of  fineness,  and  of  the  tensile  strength 
and  of  some  of  the  mechanical  difficulties  involved,  requiring  the  con- 
struction of  special  apparatus,  both  to  facilitate  and  hasten  the  opera- 
tions, as  well  as  to  insure  perfect  accuracy  in  the  results. 

This  apparatus  is  now  in  course  of  construction,  and  will  in  a  very 
short  time  be  put  into  actual  operation.  It  is  expected  that  this  branch 
of  our  investigation  will  give  exceptionally  interesting  data>  upon 
which  to  base  estimates  of  the  commercial  and  manufacturing  value  of 
the  wools  brought  to  our  markets.  In  the  measurements  of  the  tensile 
strength,  ductility,  and  elasticity  more  progress  has  been  made. 

A  large  number  of  samples  have  been  prepared  for  examination  of  the 
minute  structure  of  the  fiber,  as  modified  by  the  breed  and  the  conditions 
to  which  the  animals  producing  the  fiber  may  have  been  subject.  The 
limited  observations  that  we  have  made  in  this  direction  indicate  that 
it  will  prove  an  important  field  of  inquiry,  and  that  the  results  that  are 
possible  may  have  a  bearing  upon  the  determinations  of  the  purity  of 
any  given  breed  under  consideration. 

Our  report  upon  this  inquiry  will  be  accompanied  by  drawings,  illus- 
trating the  peculiarities  to  which  we  refer.  A  large  amount  of  labor  is 
still  necessary  for  the  completion  of  the  investigation  as  contemplated  by 
the  act  of  Congress  ordering  it.  The  work  is  being  pushed  forward 
with  all  due  diligence  and  rapidity,  and  it  is  hoped  that  provision  will 
not  only  be  made  for  its  entire  completion,  but  that  we  may  be  enabled 
to  extend  our  researches  to  wools  of  other  sections  of  the  country,  and 
produced  under  different  conditions  of  breeding,  feeding,  management, 
and  climate. 
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I  would  suggest  that  an  examination  of  cotton  fibers,  produced  under 
different  conditions  of  variety,  culture,  soil,  and  climate,  should  be  un- 
dertaken and  prosecuted  in  a  similar  manner,  and  there  can  be  no 
doubt  that,  if  the  suggestion  be  adopted,  the  results  obtained  will  be  of 
quite  as  great  value  to  the  cotton  industry  as  those  we  have  already 
obtained  are  to  the  woolen  industry. 

The  results  of  the  proposed  examination  of  cottons  would  make  ad- 
ditions of  an  entirely  new  character  to  the  literature  of  the  fiber,  for  we 
know  of  no  investigations  looking  to  the  determination  of  the  tensile 
strength,  at  least.  And  there  is  just  now  a  very  favorable  opportunity 
for  securing  the  material  for  examination  in  the  International  Cotton 
Exposition  being  held  in  Atlanta,  Ga.,  where  samples  from  all  parts  of 
the  world  will  be  obtainable. 

GRAPE  CULTURE  AND  WINE-MAKING. 

During  the  past  year  there  has  been  in  course  of  preparation  a  report 
upon  the  culture  of  the  vine,  and  the  manufacture  of  wine  in  Europe, 
having  for  its  object  an  exposition  of  the  more  important  principles  upon 
which  this  great  industry  is  based,  and  upon  which  success  in  its  prose- 
cution depends. 

The  work  is  governed  by  the  idea,  that  for  wine-making  in  this  country 
it  is  better  for  those  desiring  to  enter  upon  this  branch  of  agricultural 
industry  to  begin  with  inexpensive  methods  and  arrangements,  to  pro- 
duce large  crops  of  wines  of  medium  quality,  which  may  be  early  sent 
to  market  and  sold  at  low  prices,  and  thus  made  to  yield  quick  and 
profitable  returns,  rather  than  from  the  first  to  attempt  to  produce  wines 
pf  high  grade  to  rival  those  of  the  more  celebrated  qualities  of  the  old 
world.  The  latter  is  believed,  with  our  new  vineyards,  comparatively 
new  varieties,  and  general  want  of  knowledge  and  experience  on  the  sub- 
ject, to  be  practically  impossible,  and  that  it  may  therefore  be  accepted 
as  a  general  rule  that  it  is  better  to  devote  all  possible  energy  to  the 
production  ofcgood,  healthy  table  wines  for  the  present,  and  wait  for  the 
larger  experience  this  will  afford  and  the  accession  of  new  varieties  to 
lead  to  the  production  of  wines  of  higher  grades. 

With  this  end  in  view  it  has  been  the  endeavor  in  the  preparation  of 
this  report  to  present  those  principles  of  vineyard  and  cellar  manage- 
ment, as  may  be  applied,  with  the  greatest  measure  of  economy  and  the 
greatest  probability  of  yielding  profitable  results.  It  is  hoped  that  this 
report  will  be  completed  and  ready  for  publication  early  in  February 
next. 

MANUFACTURE  OF  SUGAR  FROM  SORGHUM. 

Congress  at  its  last  session  appropriated  the  sum  of  $25,000  for  ex- 
penses of  machinery  and  apparatus,  labor,  &c,  to  continue  experiments 
in  the  manufaeture  of  sugar  from  sorghum  and  other  sugar-producing 
plants,  the  appropriation  to  be  made  immediately  available.    My  pred- 
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ecessor  had  purchased  the  machinery  and  other  apparatus,  appointed 
several  additional  chemists,  and  made  contracts  with  parties  residing 
near  the  city  to  raise  the  sorghum  cane  for  experiment.  Upon  assum- 
ing the  duties  of  the  office  I  found  growing  135  acres  of  sorghum  cane, 
consisting  of  52  varieties.  One  of  the  farms  on  which  this  cane  had 
been  planted  was  within  the  city  limits,  the  other  two  were  located  some 
distance  beyond  the  boundary;  Having  engaged  the  services  of  an 
expert  in  sugar-making,  who  had  been  highly  recommended  for  the  posi- 
tion, operations  were  commenced  at  the  mill  on  September  26,  and  con- 
tinued with  slight  interruptions  until  the  latter  part  of  October,  at  which 
time  the  supply  of  cane  became  exhausted.  Forty-two  acres  of  the  135 
planted  in  sorghum  were  overtaken  by  the  frost  before  sufficiently  ripe 
for  use,  and  the  crop  was  so  badly  damaged  as  to  be  regarded  as  unfit 
for  experiment. 

The  following  condensed  statement  gives  the  results  of  the  operations 
for  the  season: 

Statement  showing  amount  of  sorghum  cane  raised,  amount  manufactured  into  sugar  and 
sirup,  and  to  cost  of  raising  and  manufacturing. 

Acres  of  cane  passed  through  crushing-mill 93.5 

Yield  of  oane£per  acre  in  pounds 4,903 

Pounds  of  cane  crushed 458,444 

Gallons  of  juice  obtainediafter  defecation 26,794 

Pounds  of  sirup  obtained 34, 985 

Gallons  of  sirup  obtained • 2,977 

Pounds  of  sugar  obtained 165 

The  expenses  of  raising  the  cane  were  as  follows: 

Bent  of  land $1,854  00 

Labor  and  superintendence 3,474  22 

Tools  and  implements 347  13 

Hire  of  teams  and  hauling  cane  to  mill 914  10 

Total 6,589  45 

Expense  of  converting  the  cane  raised  into  sirup  and  sugar: 

Paid fer  labor  and  running  mill..- $1,342  11 

Coal  and  wood 325  48 

Total 1,667  59 

Of  the  sirup  made  there  has  been  sold  2,328  gallons,  at  33  cents  per 
gallon,  and  the  money  covered  into  the  Treasury, 

TEA  CULTURE. 

At  the  last  session  of  Congress  an  item  was  included  in  the  agricult- 
ural appropriation  bill  providing  $10,000  for  experiments  in  connection 
with  the  culture  and  manufacture  of  tea. 

On  entering  upon  the  duties  of  my  office  as  Commissioner,  I  insti- 
tuted a  careful  examination  of  the  condition  of  this  enterprise  both 
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financially  and  economically.     The  disposition  of  the  appropriation  I 
found  to  be  as  follows: 

Surveying..^ 9225  00 

Furniture 116  00 

Ironsafe 365  00 

Wagon  and  harness • • 252  00 

Salaries,  labor,  and  expense  account 3,377  11 

Total 4,335  11 

In  order  to  ascertain  the  precise  condition  and  value  of  the  experiment 
being  carried  on  in  South  Carolina,  I  directed,  on  July  9,  Mr.  William 
Saunders,  the  horticulturist  of  the  department,  to  proceed  to  Summer- 
ville  and  to  examine  the  premises  and  report  upon  the  work.  His  state- 
ment, which  will  be  found  in  full  in  Appendix  B,  sets  forth  that  the  200 
acres  of  land  selected  for  the  experiment  are  most  of  them  covered  with 
a  heavy  forest  growth,  the  soil  being  "poor,  hungry  sand,"  of  a  charac- 
ter "to  support  only  the  scantiest  kind  of  vegetation."  Of  this,  about 
15  acres  had  been  cleared  and  was  under  a  primitive  cultivation.  On 
these  acres  operations  were  commenced  in  January  last;  a  space  was 
prepared  for  sowing  the  tea  seed,  and  preparation  was  made  for  cover- 
ing the  plants,  which  when  young  suffer  severely  on  being  exposed  to 
the  sun.  The  plants  were  growing  well  and  constituted  the  entire  tea 
crop  of  the  farm.  Mr.  Saunders  reported  that "  with  regard  to  the  future 
prospects  of  the  enterprise,  if  continued  in  the  line  of  the  present  scheme 
and  under  the  present  system,  it  may  be  said  that  there  is  not  much  room 
for  encouragement.''  The  poverty  of  the  soil  and  the  character  of  the 
climate,  in  which  frosts  sometimes  occur,  seem  to  be  unfavorable  to  the 
production  of  strong,  highly-flavored  teas,  as  had  already  been  proved 
by  an  experiment  in  Mcintosh,  Ga.  * 

As  to  the  future  management  of  the  tea  farm  [says  Mr.  Saunders],  following  the  con- 
viction that  no  experiment  which  can  be  made  in  the  culture  of  tea  at  this  place  win 
warrant  a  continuation  of  the  undertaking,  it  may  be  suggested  that  expenses  be  out 
down  to  the  lowest  figures  admissible;  that  all  operations  of  clearing  the  ground  of 
stumps  and  trees  be  stopped  at  once;  that  until  further  notice  the  mule  team  be  em- 
ployed in  deep  plowing,  harrowing,  and  putting  in  thorough  condition  for  planting 
about  6  acres  of  the  best  portion  of  the  cleared  land,  which  can  be  used  for  the  forma- 
tion of  a  nursery  of  tea  plants  if  desired ;  that  the  expensive  superintendence  be  modi- 
fied, so  that-  $300  per  month  will  not  be  paid  for  the  management  of  |60  worth  of  labor 
during  the  same  period  of  time,  as  at  present,  and  that  all  labor  cease,  except  so  much 
as  may  be  found  necessary  to  look  after  the  young  plants. 

Acting  on  this  advice,  I  have  disposed  of  all  the  animals  except  one 
horse;  have  removed  a  large  portion  of  the  outfit  to  Washington,  and 
have  employed  one  person,  whose  duty  it  is  to  look  after  the  growing 
plants,  of  which  a  few  thousand  have  been  distributed  by  the  depart- 
ment   In  concluding  his  report,  Mr.  Saunders  says: 

In  a  general  way  it  may  be  stated  that  since  July  1, 1880,  $15,000  have  been  appro- 
priated by  Congress  for  the  encouragement  of  tea  culture.  So  far  as  is  visible  to  the 
ordinary  observer,  the  only  practical,  palpable  result  of  expenditures  from  this  fund 
is  what  is  to  be  found  and  what  has  been  done  on  this  farm. 
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CONTAGIOUS  DISEASES  OF  DOMESTICATED  ANIMALS. 

On  assuming  control  or  the  Department  of  Agriculture  I  found  that 
my  predecessor  had  provided  for  a  continuation  of  the  investigation  of 
contagious  diseases  of  domesticated  animals  by  assigning  to  duty  those 
previously  employed  and  the  appointment  of  an  additional  number  of 
veterinary  surgeons.  This  additional  force  seems  to  have  been  made 
necessary  by  ihe  increased  duties  imposed  by  Congress  in  making  an 
appropriation  for  the  purpose  of  determining  the  extent  to  which  the 
disease  known  as  contagious  pleuropneumonia  exists  in  the  States 
heretofore  reported  as  infected  with  the  malady.  Agents  for  this  pur- 
pose had  been  appointed  in  the  following-named  States :  New  York, 
New  Jersey,  Pennsylvania,  and  Maryland.  Two  surgeons  had  been 
appointed  in  New  Jersey,  one  of  whom  had  been  directed  to  make 
examinations  also  in  Delaware. 

The  agent  in  Maryland  had  been  directed  to  extend  his  investigations 
into  the  District  of  Columbia,  and  such  counties  on  the  eastern  border 
of  Virginia  as  he  might  be  able  to  visi^.  As  theseagent*  were  engaged 
in  an  active  prosecution  of  the  investigation,  it  was  thought  best  to 
continue  them  until  the  work  was  completed,  or  at  least  until  satisfac- 
tory evidence  was  obtained  as  to  the  prevalence  or  non-existence  of 
thid  destructive  disease  in  the  territory  above  named. 

Notwithstanding  the  many  disadvantages  under  which  these  agents 
have  labored,  being  without  either  State  or  governmental  authority  for 
making  inspections,  their  reports  indicate  the  existence  of  contagious 
pleuro-pneumonia  among  cattle  in  the  above-named  States  and  in  the 
District  of  Columbia.  While  but  comparatively  few  acute  cases  of  the 
disease  were  discovered,  many  chronic  cases  and  numbers  of  infected 
stables,  premises,  &c,  were  found  in  a  mjyority  of  the  localities  visited. 

The  reports  of  these  veterinary  surgeons  will  be  submitted  in  detail 
hereafter. 

In  addition  to  further  experiments  for  the  purpose  of  more  accurately 
determining  the  nature  of  the  diseases  known  as  swine  plague  and  fowl 
cholera,  Dr.  D.E.  Salmon  had  been  instructed  to  institute  and  carry  out 
as  thorough  an  inquiry  as  possible  into  the  nature  and  peculiar  charac- 
teristics of  the  fatal  disease  amon  g  cattle  known  as  Spanish  fever.  This 
inquiry  was  regarded  as  necessary  for  the  purpose  of  more  definitely 
determining  the  nature  of  the  virus  or  infecting  principle  of  the  disease 
— the  part  of  the  body  in  which  this  virus  multiplies,  and  the  manner 
in  which  it  is  excreted  and  conveyed  to  healthy  animals. 

To  properly  understand  this  disease  it  would  seem  necessary  to  know 
how  an  animal,  apparently  healthy,  can  be  the  means  of  so  widely  dis- 
seminating so  fatal  a  malady,  and  why  those  actually  affected  with  it 
in  its  most  destructive  type  are  unable  to  transmit  it  to  other  animals. 

Another  equally  important  point  to  be  determined  is,  as  to  how  the 
virus  of  this  disease  can  become  acclimated  and  resist  a  temperature 
much  lower  than  waa  formerly  possible,  and  to  what  extent  this  accli- 
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mation  may  continue,  and  consequently  what  danger  there  may  be  of 
the  Northern  States  becoming  permanently  infected  in  the  future. 
These  points  once  clearly  and  definitely  established,  much  more  effective 
measures  for  the  prevention  of  the  disease  may  be  devised  than  are  now 
possible. 

The  past  season  has  been  rather  an  unfavorable  one  for  the  success- 
ful prosecution  of  this  investigation,  owing  to  the  fact  that  the  disease 
has  prevailed  to  a  much  less  extent  than  in  former  years.  Br.  Salmon 
has,  however,  made  some  important  discoveries  in  regard  to  the  trans- 
mission of  the  malady,  having  already  successfully  inoculated  several 
He  is  still  engaged  on  this  branch  of  his  work,  and  as  soon  as  the  results 
of  his  experiments  are  more  definitely  determined,  a  detailed  report  of 
his  investigation  will  be  transmitted  for  the  consideration  of  Congress. 

Dr.  H.  J.  Detmers  was  instructed  to  continue  his  experiments  with 
the  disease  known  as  swine  plague,  with  special  reference  to  ascertain- 
ing what  agents  seem  to  offer  the  best  results  when  used  as  prophy- 
lactics. He  was  advised  to  put  to  a  practical  test,  on  a  large  scale,  the 
subjects  selected  for  experiment.  By  studying  the  disease  in  large 
herds,  and  watching  closely  the  effects  of  the  agents  used,  it  was  thought 
that  a  cheap,  simple,  and  efficient  preventive  of  this  destructive  disease 
might  be  discovered  and  a  lasting  benefit  thus  conferred  on  the  farming 
community  and  the  nation  generally.  A  fhll  report  of  the  resiilts  of 
his  experiments  will  be  submitted  hereafter. 

In  addition  to  the  above-named  diseases,  which  require  still  flirther 
experiments  to  definitely  determine  all  their  peculiar  characteristics, 
there  are  many  other  destructive  contagious  maladies  which,  as  yet, 
have  received  no  consideration  at  the  hands  of  this  department. 

The  most  important,  because  the  most  fatal  and  destructive,  of  these 
diseases  is  that  of  anthrax  or  charbott.  Many  classes  of  our  domesti- 
cated animals  are  subject  to  this  disease,  and  perhaps  the  annual  losses 
from  this  malady  are  heavier  than  from  any  other  single  disease  now„ 
prevalent  among  our  farm  animals.  While  the  investigations  referred 
to  were  going  on  in  this  country,  Dr.  Lyman,  a  veterinary  surgeon  who 
had  been  employed  for  that  purpose,  was  pursuing  his  investigations 
in  England  with  regard  to  the  alleged  existence  of  pleuro-pneumonia 
and  foot  and  mouth  disease  among  cattle  landed  in  that  country  from 
the  United  States.  He  was  accompanied  by  Professor  Whitney,  the 
accomplished  inicroscopist,  and  the  results  of  his  scientific  inquiry  and 
of  his  conferences  with  the  privy  council  are  interesting  and  valuable. 
He  was  instructed  by  my  predecessor  to  continue  the  investigations 
undertaken  by  the  department  in  England  the  previous  year.  In  an 
interview  with  the  privy  council  Dr.  Lyman  requested  that  an  examina- 
tion of  portions  of  diseased  lungs  taken  from  the  cattle  condemned  last 
yew  might  be  made  by  the  veterinary  surgeon  of  the  council  and  him- 
self unitedly,  at  the  same  time  assuring  them  that  no  pleuro-pneumonia 
had  been  found  West,  and  that  this  department  had  employed  compe- 
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tent  officers  to  inspect  all  suspected  districts  along  the  Atlantic  coast. 
As  the  result  of  the  examination,  the  British  veterinary  surgeon,  Dr. 
Brown,  expressed  the  opinion  that  there  need  be  no  occasion  for  alarm 
in  the  future  with  regard  to  condemning  cattle,  and  that  "if  the  United 
States  was  entirely  free  from  pleuropneumonia  no  condemnations  would 
be  made  upon  lungs  presenting  the  appearances  only  of  those  that  were 
condemned  last  year.79  It  appears  that  out  of  32,000  animals  imported 
into  English  ports,  outside  of  Liverpool,  in  six  months  ending  June  25, 
1881,  only  36  had  been  condemned  even  under  the  suspicion  of  having 
contagious  pleuropneumonia.    And  Dr.  Lyman  remarks  that — 

Ab  a  result  of  my  oonferenoe  with  the  authorities  of  Great  Britain  upon  this  subject, 
I  think  it  may  safely  be  stated  that  the  impressions  which  they  held  regarding  the 
health,  in  this  respect,  of  our  western  herds,  have  heen  materially  changed,  and  that 
longs,  having  a  certain  appearance,  heretofore  condemned  as  being  of  contagions 
pleuTo-pneumonia,  will  not  be  so  considered  in  the  future. 

Between  January  1  and  May  31, 1881,  large  numbers  of  American 
cattle  landing  at  London,  Liverpool,  and  Glasgow  were  considered  as 
having  foot-and-mouth  disease.  Careful  investigation  shows  that  the 
disease,  if  it  existed,  was  caused  by  infection  communicated  to  the  cat- 
tle after  they  were  shipped  from  American  ports,  and  is  to  be  attribu- 
ted to  exposure  to  tfce  virus  imported  into  England  from  France,  and 
spread  abroad  from  Deptford  market,  where  it  was  first  discovered.  It 
is  considered  possible  that  the  disease  may  be  imparted  to  American 
cattle  by  the  use  of  the  head-ropes,  which  are  often  taken  from  diseased 
European  animals  and  used  on  board  American  vessels  employed  in  the 
cattle  trade,  and  also  by  taking  on  board  these  vessels  articles  for  ship- 
ment from  wharves  where  diseased  cattle  have  been  landed.  If  this 
theory  is  true,  legislation  will  be  required  to  remedy  the  evil.  Dr.  Ly- 
man reports  that  during  hid  stay  in  Great  Britain  no  diseased  hogs 
were  landed  from  the  United  States.  He  quotes  from  the  report  of  the 
veterinary  department  of  the  privy  council  for  the  year  1879  a  statement 
showing  that  out  of  279  portions  of  swine  flesh  taken  from  American 
hogs  that  had  been  condemned  and  slaughtered  on  account  of  swine 
fever,  only  three  were  found  to  contain  living  trichinae.  The  British 
report,  after  giving  as  a  reason  why  the  direct  importation  of  American 
pork  was  not  prohibited,  that  "such  a  measure  would  have  damaged 
the  trade  without  producing  any  satisfactory  results,"  continues:  " Be- 
sides, trichinosis  among  swine  is  known  to  exist  in  Germany,  and  it 
probably  exists  in  other  exporting  countries,  so  that  nothing  short  of 
prohibition  of  swine  flesh  in  all  forms  from  all  foreign  sources  would 
have  been  effectual*"  "  In  view  of  the  recent  total  embargo  placed  by 
some  of  the  foreign  governments  upon  the  imports  of  our  hog  products 
on  account  of  the  alleged  existence  in  them  of  trichina,*  it  is  recom- 
mended that  measures  be  taken  to  ascertain  more  definitely  what  per- 
centage of  American  hogs  are  thus  diseased,  the  geographical  distribu- 
tion of  the  disease  in  this  country,  and  all  other  information  which  may 
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aid  io  devising  such  means  as  shall  decrease  to  a  minimum  their  exist- 
ence in  American  pork  products. 

With  regard  to  the  transportation  of  cattle  to  the  European  markets, 
I  am  happy  to  say  that  American  cattle,  shipped  from  American  ports, 
"  arrive  at  their  destination  with  fewer  bruises  and  in  better  condition 
generally  than  do  those  from  some  of  the  neighboring  European  ports." 

The  losses  of  cattle  on  ship-board  from  January  1  to  September  30, 
1880,  exceeded  5  per  cent.  In  the  corresponding  months  of  1881  the 
losses  were  about  2£  per  cent. 

SUGAR  FROM  BEETS. 

Unddr  the  act  of  Congress  appropriating  $10,000  "for  the  continua- 
tion of  experiments  in  connection  with  the  manufacture  of  sugar  from 
beets,  and  for  the  cultivation  of  beets  for  that  purpose,"  my  predecessor 
contracted  for  improved  English  and  French  implements  for  cultivating 
the  beet,  which  were  to  be  loaned  to  the  Delaware  Beet  Sugar  Company, 
at  Wilmington,  DeL  I  have  carried  out  the  agreement  made  by  him, 
and  in  addition  thereto  have  contracted  for  a  large  quantity  of  selected 
seed  of  the  sugar  beet  for  distribution  to  those  persons  who  shall  agree 
to  grow  the  beet  for  sugar-making  purposes. 

DISBURSING  OFFICE. 

The  following  table  exhibits  in  a  condensed  form  the  appropriations 
made  by  Congress  for  this  department,  the  disbursements  and  unex- 
pended balance  for  the  fiscal  year  ending  June  30, 1881: 


Object  of  appropriation. 


Amount 
appropriated. 


Amount  die* 
bureocL 


Amount  un- 
expended. 


Salaries 
Collontlngat 

Purotaaaeof 

Experimental  garden  

Mueeum  and  herbarium • .— ... 

Porntture,  oaeea,  and  repeira 

library 

Laboratory „ . « 

Contingent  expense*. 

Poatage 

Improvement  of  grounda 

Printing  and  binding 

BeportoB  foreetry 

Investigating  the  history  and  habits  of  inaecte 

Investigating  the  diooaaos  of  swine.  &o 

TtTaminationa  of  wool*  and  animal  libera 

Machinery,  Ac,  Ibrexperlmente  in  the  manufacture  of  sugar . 

Data  respecting  the  needa  of  arid  region* 

Beelamanon  of  arid  and  waate  landa 


169,200 

10,000 

80,000 

7,600 

1,000 

5,000 

1,000 

4,000 

10,000 

4,000 

6,000 

11,000 

6,000 

6.000 

10,000 

4,000 

7,600 

6,000 

20,000 


9, 
80, 
7, 
1, 
6, 

i 

9, 
4, 

5, 
11, 
8, 
4, 
10, 
4, 
7, 


165  22 
985  60 
000  00 
600  00 
000  00 
000  00 
000  00 
000  00 
745  49 
000  00 
000  00 
000  00 
762  51 
907  31 
000  00 
000  00 
500  00 


18,868  65 


♦**7! 


114  76 
14  40 


264  61 


1,287  49 
269 


1,646  46 


Very  respectfully, 


GEO.  B.  LOBING, 
Commissioner  of  Agriculture. 


APPENDIX. 


A. 
Hon.  Geo.  B.  Losing, 

Commtosioner  of  Agriculture: 

But :  In  accordance  with  your  verbal  reqnest,  we  herewith  submit  to  yon,  in  ad- 
vance of  onr  final  report  upon  the  general  subject  of  locating  artesian  wells  upon  the 
arid  plains  of  the  West,  a  brief  report  upon  the  experimental  well  which  is  now  being 
bored  near  Fort  Lyon,  Colo.,  under  the  auspices  of  the  Agricultural  Department. 

At  the  time  of  our  visit  there,  September  1,  of  the  present  year,  the  boring  had 
reached  a  depth  of  658  feet,  and  the  work  was  still  in  progress.  No  water  was  flowing 
from  the  bottom  of  the  boring  then,  but  the  superintendent  in  charge  of  the  Work  re- 
ported to  us  a  constant  flow  of  water  at  the  surface,  and  as  coming  from  a  point  in  the 
boring  430  feet  beneath,  at  the  rate  of  3  gallons  per  hour.  This  amount  is  too  small 
to  be  regarded  as  of  any  practical  importance,  and  the  boring  may,  therefore,  be  re- 
garded as  thus  far  an  unsuccessful  one. 

After  a  somewhat  careful  investigation  of  the  geology  of  that  vicinity,  we  reached 
the  conclusion  that  even  if  the  boring  were  to  be  continued  until  the  granitic  or  un- 
stratified  rocks  are  reached  (which  would  probably  be  within  less  than  1,000  feet  be- 
neath the  lowest  point  which  the  drill  had  reached  at  the  time  of  our  visit),  it  is  very 
Srobable  that  a  plentiful  supply  of  water  will  not  be  obtained  then.  Our  reasons  for 
bis  opinion  are  explained  in  the  following-remarks. 

In  our  final  report  we  shall  discuss  the  dips  of  the  strata  within  the  region  \which 
we  examined  during  the  past  summer,  together  with  their  lithological  characteristics, 
as  those  questions  are  found  to  bear  upon  the  probabilities  or  otherwise  of  obtaining 
water  by  means  of  artesian  borings.  Anticipating  briefly  a  portion  of  this  discussion, 
we  may  remark,  that  while  pursuing  our  investigations  in  the  valley  of  Arkansas  River, 
in  whioh  valley  the  boring  in  question  has  been  located,  we  ascertained  to  our  satis- 
faction that  from*  short  distance  east  of  the  town  of  Pueblo  to  the  eastern  boundary 
of  Colarado  that  rfver  runs  upon  a  gentle  anticlinal  axis ;  that  is,  while  the  surface  of 
the  region  adjacent  to  the  river  valley  slopes  towards  the  river  upon  both  sides,  the 
strata  which  underlie  the  surface  dip  away  from  the  river  both  northward  and  south- 
ward. There  is  also  a  general  eastwardly  dtp  of  the  same  strata,  which  we  ascer- 
tained to  coincide  almost  exactly  with  the  slope  of  the  stream,  which  slope  is  esti- 
mated at  some  six  or  eight  feet  to  the  mile,  but  the  dip  of  the  strata  is  not  quite  so 
uniform  as  the  slope  of  the  stream :  that  is,  there  are  very  gentle  and  broad  undu- 
lations of  the  strata,  which  bring^ior  example,  certain  readily  recognizable  layers  a 
little  above  the  level  of  the  stream  at  some  places,  and  at  others  passing  them  a  little 
beneath  it. 

Now,  we  find  that  the  boring  near  Fort  Lyon  ha*  been  located  upon  one  of  those 
gentle  rises  of  the  strata,  which  has  brought  to  view  in  the  banks  of  the  river  there 
the  certain  lavers  referred  to,  which,  in  their  extension,  are  beneath  the  level  of  the 
river  above  that  locality,  and  which  also  pass  beneath  the  levei  of  the  river  a  few 
miles  below  it.  According  to  these  determinations,  there  is  a  slight  dip  of  the  strata 
in  all  directions  away  from  the  neighborhood  in  which  the  boring  is  located  of  which 
dips  the  whole  series  of  stratified  rocks,  the  deeper  as  well  as  those  which  are  visible, 
whioh  underlie  that  locality,  doubtless  partake. 

Applying  the  well-known  theory  of  artesian  wells  to  the  condition  of  the  strata  i? 
the  neighborhood  of  Fort  Lyon,  as  we  have  explained  it,  an  unfavorable  result  may 
be  reasonably  expected  from  the  boring  now  being  prosecuted  there. 

If  that  region  were  a  humid  instead  of  an  arid  one,  and  the  earth  there  was  satu- 
rated with  water,  as  it  is  in  humid  regions,  it  is  believed  that  the  unfavorable  dips  of 
the  strata  which  have  been  referred  to  are  so  slight  that  a  fair  supply  of  water  might 
possibly  rise  to  the  surface  in  the  boring  near  Fort  Lyons  by  means  of  the  general 
favorable  dip  to  the  eastward,  which  all  the  strata  have  been  shown  to  have  in  the 
region  of  the  Arkansas  Valley.  But  it  is  believed  that  in  so  dry  a  region  borings  are 
26 
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likely  to  prove  really  successful  only  in  the  most  favorable  localities  as  to  dip  and 
character  of  strata. 

We  ascertained  that  the  boring  near  Fort  Lyon  had  been  began  upon  the  Colorado 
ot  middle  gronp  of  Cretaoeons  strata  near  its  base,  the  valley  there  Ibeing  excavated 
ont  of  the  tipper  portion.  The  drill  had  passed  through  the  remainder  or  this  gronp ; 
then  through  the  Dakota  or  lower  group  of  the  Cretaceous  series ;  then  through  the 
Jurassic  series,  and  into  the  Triassic. 

In  consequence  of  the  destruction  or  disarrangement  of  a  large  portion  of  the  core 
which  had  been  brought  out  of  the  boriug  by  means  of  the  diamond  drill  bofore  our 
arrival,  we  were  not  able  to  study  fully  the  fine  section  of  the  strata  which  had  been 
pierced,  by  the  drill  Which  that  core  would  have  presented  if  it  had  been  carefully 
preserved. 

By  examination  of  the  portions  of  the  core  that  were  preserved  in  connection  with 
tile  statements  furnished  us  by  the  superintendent  in  charge  of  the  work,  we  assigned 
to  each  group  of  strata  that  had  been  pierced  by  the  drill  the  thickness  expressed  by 
the  following  figures : 

L  Colorado  group,  Cretaceous 100 

2.  Dakota  gronp,  Cretaceous 300 

3.  Jurassic » 850 

*.  Triassic fS 

The  drill  had  pam*ed  into  the  Trmssio  group  of  strata  only  about  28  feet,  and  it  Is 
known  that  nmoh  more  of  that  group  yet  remains  to  be  pierced.  The  fttregumgniaas-  . 
urements  Indicate  that  the  several  gn  >ups  of  strata,  which  have  beun  passed  through  by 
the  drill,  are  conai durably  thinner  than  they  are  where  they  are  upturned  against  the 
base  of  the  Rocky  Mountains  about  100  miles  to  the  westward.  This  fart  indicate* 
.that  all  the  groups  of  strata  beneath  that  portion  of  the  great  plat  us  will  hb  found  to 
grow  thinner  to  tbe  eastward  from  the  mountains;  and  that  therefore  the  whole  series 
of  at  ratified  rocks  which  exist,  there  may  be  pierced  by  boring  a  const  durable  distance 
out  upon  the  plains  at  a  much  lees  depth  than  they  would  bts  nearer  the  mountains 
where  the  aggregate  thickness  of  those  strata,  as  seen,  wLeru  they  are.  tijituriird 
against  the  mountains,  is  very  great* 

We  infer  from  this  also  that  the  Triassic  group  in  which  the  drill  is  now  working  in 
the  boring,  near  Fort  Lyon,  is  there  probably  not  more  than  1,000  feet  thick,  and 
that  it  may  bo  considerably  lees. 

At  the  base  of  the  menu  tains  the  Triassio  strata  rest  directly  upon  the  granitic  or 
non-stratified  rocks,  and  they  probably  do  the  same  beneath  Fort  Lyon.  If  so,  the 
base  of  the  Triassic  and  of  the  wholu  series  of  stratified  rocks  which  exist  there  will 
he  reached  by  not  exceeding  1,000  feet  more  of  boring.  We  also  think  it  is  barely 
possible  that  water  may  rise  to  the  surface  in  that  boring,  when  the  base  of  all  the 
stratified  rocks  there  is  reached  by  the  drill^  but,  as  before  explained,  we  believe  such 
a  result  to  be  very  doubtful. 

We  are  ckarly  of  the  opinion  that  in  any  case  it  will  be  useless  to  continue  the 
boring  into  the  non-stratified  rocks. 

8ince  you  have  expressed  a  wish  that  we  should  be  explicit  in  the  expression  of  our 
views  upon  this  subject,  we  may  add  that  believing  the  conditions  of  the  strata  which 
,  underlie  the  surface  in  the  vicinity  of  Fort  Lyon  to  be  unfavorable  to  success  in  ob- 
taining a  satisfactory  flow  of  water  from  the  boring  now  in  progress  there,  a  permanent 
discontinuance  of  the  work  at  any  time  would  be  justifiable. 

As  geologists,  however,  we  would  much  prefer  to  have  the  work  continued  and  the 
oore  of  the  drill  carefully  preserved  until  the  non-stratified  rocks  are  reached.  We 
also  beg  to  improve  this  and  every  opportunity  to  recommend  the  use  of  the  eore-drill 
in  all  future  borings  that  may  be  made  under  your  direction,  because  the  preserved 
core  of  such  borings  will  give  us  a  knowledge  of  the  geological  structure  beneath  the 
surface  of  the  great  plains  that  can  be  obtained  in  no  other  way. 

We  have  constantly  declined  any  communication  or  correspondence  with  any  and 
all  persons  interested  in  well-boring  machinery  of  any  kind,  and  we  make  tfhe  above 
recommendation  wholly  in  the  interests  of  geologicaTscience. 

Very  respectfully  submitted,  

C.  A.  WHITE. 
SAMUEL  AUGHEY, 
Commissioners  for  locating  Artesian  Wells  upon  Arid  and  Waste  Lands. 

Washington,  D.  C,  November  9, 1881. 
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B. 
Hon.  George  B.  Loring, 

Commissioner  of  Agriculture : 

Sir  :  In  accordance  with  yonr  letter  of  July  9,  instructing  me  to  proceed  to  Sam- 
merville,  8.  C,  for  the  purpose  of  examining  and  reporting  upon  the  condition  and 
prospects  of  the  government  tea  garden,  investigate  as  to  its  agricultural,  financial, 
and  general  condition,  the  property  of  the  government  connected  with  it,  toe  expense 
of  continuing  it  upon  the  present  basis,  the  progress  of  the  culture  hitherto  made,  the 
future  prospects  of  the  enterprise,  and  make  a  thorough  examination  of  the  whole 
matter,  I  have  the  honor  to  submit  the  following  report: 

Leaving  Washington  on  the  morning  of  July  12, 1  reached  Charleston  on  the  forenoon 
of  the  13th,  too  late  for  the  morning  trains  to  Snmmerville ;  that  station  was  not 
reached  until  evening. 

Early  on  the  moning  of  the  14th  I  proceeded  to  the  farm  and  spent  the  day,  as  also 
the  following  day.  inspecting  the  property. 

The  land  leased  by  the  department  consists  of  200  acres,  most  of  which  is  covered 
with  a  heavy  forest  growth  wnioh  may  be  cleared  and  fitted  for  plowing  at  an  expense 
of  from  $60  to  $100  per  acre.  I  understood  Mr.  Jackson  (the  superintendent)  to  say 
that  the  lowest  bid  he  had  received  for  clearing  the  forest  growth  was  $80  per  acre. 

A  portion  of  the  estate,  immediately  surrounding  the  ruins  of  the  old  mansion,  was 
comparatively  cleared,  scattering  stumps  and  trees  only  being  left.  The  removal  of 
these  and  other  debris  has  been  nearly  completed  over  something  like  15  acres,  all  of 
which  is  nearly  ready  for  the  plow;  and,  indeed,  with  the  exception  of  4  or  5  acres, 
has  been  plowed  this  spring,  and  most  of  it  sown  with  cow-pea,  to  be  turned  under 
as  a  fertiliser. 

The  soil  Is  a  poor,  hungry  sand.  Some  portions  of  the  tract  might  be  classed  as  a 
poor,  sandy  loam  (as  some  appearance  of  loam  may  be  detected  in  it),  but  it  is  of  a 
oharaoter  to  support  only  the  scantiest  kind  of  vegetation. 

A  course  of  ameliorative  culture,  including  manuring,  would  be  required  before 
attempting  to  procure  reasonably  satisfactory  crops  of  even  such  annual  maturing 
plants  as  are  usually  grown  in  that  climate;  but  for  permanent  ligneous  plants,  such 
as  the  tea  plant,  a  much  more  thorough  preparation  than  that  conveyed  above  would 
be  essentially  necessary,  including  deepjrtowing  and  cross-plowing,  followed  in  each 
furrow  by  a  deep  subsoiling,  to  prepare  a  proper  physical  or  mechanical  condition  of 
soil  for  the  tree  ramification  of  roots. 

With  regard  to  the  progress  of  the  work,  operations  were  commenced  during  Janu- 
ary of  this  year.  The  first  object  was  to  prepare  a  space  to  sow  the  tea  seedsas  soon 
as  they  arrived,  and  prepare  shading  material  to  cover  them,  as  the  young  plants 
suffer  severely  when  exposed  to  the  sun. 

The  shading  here  is  accomplished  by  using  clapboards  laid  closely  together  upon  a 
frame-work  elevated  about  18  inches  above  the  surface  of  the  ground. 

The  seeds  were  sown  as  soon  as  they  arrived,  and  they  have  germinated  very  satis- 
factorily, and  will  furnish  plants  for  many  acres.  These  are  the  only  tea  plants  on 
the  Barm. 

Acting  under  instructions  received  from  the  department,  the  superintendent  has 
marked  out  a  straight  road  60  feet  in  width,  which  courses  through  the  center  of  the 
cleared  ground,  crossing  an  old  artificial  lake,  which  is  bordered  by  trees  and  low 
vegetation,  and  which  possesses  a  considerable  degree  of  rural  beauty.  The  crossing 
over  the  lake  is  proposed  to  be  effected  by  an  iron  bridge.  This  is  to  be  substituted 
for  the  present  road,  which  gracefully  follows  the  curving  outline  of  the  lake  at  about 
30  feet  from  the  straight  road  now  in  course  of  formation. 

The  ruins  of  the  old  mansion  comprise  a  large  quantity  of  broken  bricks  and  old 
mortar.  This  is  now  being  removed  and  used  for  making  the  above-mentioned  road. 
The  instructions  to  the  superintendent  called  for  the  complete  clearing  out  of  this  old 
material,  so  that  a  ground  plan  of  the  old  house  could  be  secured  with  a  view  to 
restoring  the  building. 

This  brief  description  shows  the  condition  of  the  farm,  the  general  character  of  the 
soil,  and  the  progress  made  in  the  culture  of  the  tea  plant 

With  regard  to  the  future  prospects  of  the  enterprise,  if  continued  in  the  line  of  the 
present  scheme  and  under  the  present  system,  it  may  ue  said  that  there  is  not  much 
room  for  encouragement. 

A  few  remarks  relative  to  the  position  of  tea  culture  in  America,  as  at  present  under- 
stood, may  assist  us  in  arriving  at  an  intelligent  view  of  the  matter.  For  the  past 
twenty  years  the  department  has  annually  distributed  a  number  of  tea  plants,  in  vary- 
ing quantities  of  from  10,000  to  50,000  plants  yearly,  the  object  in  view  being  to  intro- 
duce the  plant  to  the  notice  of  farmers  and  planters,  so  that  they  could  familiarize 
themselves  with  its  characteristics  and  it*  adaptability  to  climates  and  localities ;  also, 
that  experiments  might  be  made  with  the  leaves  in  the  preparation  of  an  article  for 
domestic  use. 

In  many  instances  this  was  so  satisfactory  as  to  encourage 'further  plantings,  so  that 
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email  plantations  of  one-fourth  of  an  acre  and  upwards  in  extent  were  here  and 
there  to  be  found.  Many  of  the  samples  of  tea  prepared  in  a  domestic  way  were  pro- 
nounced to  be  very  good,  and  the  department  for  the  past  twelve  years  or  more  has 
frequently  been  the  recipient  of  teas  whieh  were  creditably  manufactured,  and  other- 
wise considered  commendable.  In  the  latter  part  of  the  year  1879,  Mr.  J.  Jackson,  the 
present  superintendent  of  the  tea  farm  at  Summerville,  who  had  been  for  many  years 
engaged  in  the  manufacture  of  tea  in  British  India,  being  in  the  United  States  on  a 
pleasure  tour,  had  his  attention  called  to  the  efforts  of  the  department  in  the  introduc- 
tion of  this  industry ;  and  looking  over  the  matter  he  concluded  to  purchase  one  of 
the  largest  of  these  incipient  tea  plantations,  situated  in  Georgia,  for  the  purpose  of 
making  experiments  in  the  manufacture  of  tea.  His  first  effort  at  the  manufacture 
was  made  in  the  spring  of  last  year  (1880),  and  the  result  was  deemed  encouraging : 
samples  of  his  teas  were  received  by  the  department  where  they  were  exhibited  and 
tested;  but  while  the  manufacture  and  appearance  of  the  teas  were  commended  they 
were  pronounced  to  be  deficient  in  strength. 

Boring  last  fall  and  winter  Mr.  Jackson  gave  special  attention  to  the  plants  in  the 
way  of  pruning,  manuring,  &c  In  consequence,  the  plants  made  a  most  satisfactory 
growth,  giving  five  crops  of  leaves,  which  allowed  Mr.  Jackson  a  fair  opportunity  to 
tost  the  cost  of  manufacture,  which  has  convinced  him  that  teas  may  be  placed  on  the 
market  at  a  cost  not  exceeding  twenty-five  cents  per  pound.  This  crop  has  also  been 
tested  by  experts,  and  their  opinion  again  shows  that  the  teas  are  deficient  in  strength. 

About  20  pounds  of  this  crop  was  sent  to  the  department,  from,  whence  it  was  dis- 
tributed for  testing  as  samples  of  American  tea.  It  is  therefore  evident  that  the  great 
defect  of  these  teas  is  lack  of  strength. 

It  is  an  established  fact  that  the  strength  of  teas  depends  upon  the  climate  where 
the  plant  is  grown.    The  warmest  tea  climates  produce  the  strongest  teas. 

Teas  produced  in  localities  where  frosts  occur  are  always  pronounced  to  be  weaker 
than  teas  which  are  produced  in  localities  where  the  thermometer  never,  reaches  to  the 
freezing  point.  'This  is  well  understood  in  all  tea-growing  countries,  and  it  certainly 
would  not  be  wise  to  ignore  the  fact  in  making  experiments  in  this  country. 

The  position  may  be  considered  as  fairly  represented  as  follows  <  Having  every  rea- 
son to  conclude  that  the  locality  near  Mcintosh,  Ga.,  is  too  far  north  for  the  produc- 
tion of  teas  which  possess  sufficient  of  strength  and  pungency  to  command  the  best 
prices,  or  even  profitable  prices,  it  is  therefore  considered  proper  to  try  the  experiment 
at  Summerville,  S.  C,  which  is  one  and  a  half  degrees  further  north! 

However  unfortunate  it  may  be,  it  is  clearly  evident  that  the  tea  experiments  must 
be  made  in  a  more  southern  latitude.  The  State  of  Florida  may  be  looked  upon  as 
presenting  the  most  favorable  conditions,  and  if  the  experiments  are  to  be  proceeded 
with,  operations  should  be  transferred  to  that  State  without  delay. 

I  found  the  property  of  the  department,  as  per  abstract  furnished  me,  all  well  oared 
for.  In  addition,  I  f  oun4  a  saddle-horse  for  the  superintendent,  and  several  other  items 
of  recent  purchase. 

As  to  the  future  management  of  the  tea  farm,  following  the  conviction  that  no 
experiment  which  can  be  made  in  the  culture  of  tea  at  this  place  will  warrant  a  con- 
tinuation of  the  undertaking,  it  may  be  suggested  that  expenses  be  cut  down  to  the 
lowest  figure  admissible;  that  all  operations  of  clearing  ground  of  stumps  and  trees 
be  stopped  at  once ;  that,  until  further  notice,  a  mule  team  be  employed  in  deep  plow- 
ing, harrowing,  and  putting  in  thorough  condition  for  planting  about  6  acres  of  the 
best  portion  of  the  cleared  land,  which  can  be  used  for  the  formation  of  a  nursery  of 
tea  plants,  if  desired ;  that  the  expensive  superintendence  be  modified  so  that  $300  per 
month  will  not  be  paid  for  the  management  of  (60  worth  of  labor  during  the  same  period 
of  time,  as  at  present,  and  that  all  labor  cease,  except  so  much  as  may  be  found  neces- 
sary to  look  alter  the  young  plants. 

In  the  matter  of  finance,  the  accounts  in  the  office  of  the  disbursing  clerk  of  the 
department  can  be  referred  to  at  any  time  for  details. 

In  a  general  way,  it  may  be  stated  that  since  July  1, 1880,  $15,000  have  been  appro- 
priated by  Congress  for  encouragement  of  tea  culture.  So  far  as  is  visible  to  the  ordi- 
nary observer,  the  only  practical,  palpable  result  of  expenditures  from  this  fund  is 
what  is  to  be  found  and  what  has  been  done  on  this  farm.  The  only  building  on  the 
property  is  a  small  shed-looking  house,  which  is  used  as  an  office,  There  is  no  stable 
conveniences ;  the  mules  and  the  horse  are  kept  in  a  rented  stable  at  Summerville, 
about  3  miles  from  the  farm. 

Very  respectfully,  your  obedient  servant, 

WILLIAM  SAUNDERS, 
Stperintendent  of  Qwrden$9  fo. 

Washington,  D.  C,  July  19, 1881. 
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CONTAGIOUS  PLEUROPNEUMONIA  AND  FOOT-AND-MOUTH  DISEASE. 


Foueth  Export  of  Chab.  P.  Lyman,  F.  R.  C.  Y.  S. 


Hon.  Gso.  B.  Lokbcg, 

Commissioner  of  Agriculture : 

Sir  :  Congress,  at  its  last  session,  appropriated  the  sum  of  $15,000  for  the  purpose  of 
enabling  the  Department  of  Agriculture  to  ascertain,  as  accurately  as  possible,  all 
foots  in  relation  to  the  existence  of  contagious  pleuro-pneumonia.among  cattle  in  the 
United  States.  For  this  purpose  there  were  appointed,  in  March  last,  several  veteri- 
narians of  experience  with  this  disease,  who  were  located  at  various  points  throughout 
the  entire  infected  region  and  directed  to  collect  all  information  which  should  enable 
them  to  point  ont  the  exact  location  of  all  herds  of  cattle  within  a  certain  prescribed 
district,  for  each  one,  that  might  be  affected  with  the  disease.  They  were  also  ordered  to 
report  the  general  drift  of  the  movement  of  cattle  within  such  district,  so  that,  in  case 
evidence  might  be  found  that  such  animals  were  being  oolleoted  for  shipment,  or  were 
being  shipped  out  from  the  district,  early  knowledge  of  the  fact,  together  with  infor- 
mation relating  to  their  probable  destination,  might  at  once  be  communicated  to  this 
department.  Much  of  this  work  has  been  accomplished,  and  the  result  of  their  inves- 
tigations will  be  found  detailed  in  the  accompanying  reports  which  I  have  the  honor 
ofjpresenting  to  you  herewith. 

While  in  this  way  it  was  thought  that  statistics  of  value  as  to  the  number  of  diseased 
animals  and  the  distribution  01  the  malady  over  the  infected  area  might  be  gained, 
it  was  well  understood  that  the  reports  would  not,  in  the  nature  of  the  circumstances 
under  which  the  data  most  necessarily  be  collected,  be  anything  more  than  approxi- 
mations of  the  truth,  and  as  such,  simply,  they  are  offered:,  with  the  hope  and  in  the 
conviction  that  they  will  prove  to  be  of  service  to  any  who  may  desire  to  make  com- 
putations which  shall  show  the  probable  number  of  cattle  that  would  have  to  be  paid 
tor  in  case  "  stamping  out"  with  remuneration  was  decided  upon  as  a  means  of  ridding 
our  country  of  this  foreign  disease.  And,  farther,  it  was  thought  that  it  would  show 
what  became  of  dangerous  cattle,  more  especially  of  the  calves  from  such  districts,  for, 
within  the  past  year,  mnch  has  teen  very  properly  said  and  written  as  to  the  danger 
of  transplanting  this  disease  into  the  great  herds  of  the  West  by  means  of  a  trade  to 
them  of  Eastern-bred  calves,  a  danger  which  it  seemed  to  be  of  great  importance  to 
have  accurate  knowledge  concerning,  that  restrictive  measures,  were  they  found  to  be 
necessary,  might  at  once  be  undertaken.  While  the  examinations  by  these  inspectors 
are  more  thorough  than  any  heretofore  made  by  the  government,  still  I.  must  confess 
to  a  disappointment ;  for  when  it  is  borne  in  mind  that  whatever  inspections  are 
made,  whatever  advice  concerning  the  disposition  of  diseased  and  infected  animals  is 
followed,  that,  in  fact,  whatever  knowledge  of  any  kind  regarding  the  absolute  condi- 
tion of  these  herds  was  to  be  had  only  by  and  through  the  courtesy  of  the  cattle  own- 
ers themselves,  many  of  whom,  I  am  sorry  to  say,  have  thrown  unexpected  obstacles 
in  the  way,  it  will  be  seen  that  the  reports  cannot  be  as  full  and  complete  as  the  neces- 
sity demands.  These  remarks  do  not  apply,  however,  to  the  States  of  Pennsylvania 
and  New  Jersey,  where  the  secretary  of  the  State  board  of  agriculture,  Hon.  Thos.  J. 
Edge,  in  the  former,  and  the  secretary  of  the  State  board  of  health,  E.  M.  Hunt,  M.  D., 
in1  the  latter,  have  rendered  such  cheerful  and  powerful  assistance  that  the  reports 
from  these  two  States  should  be  looked  upon  as  being  more  than  approximately  correct. 

From  the  honorable  the  Commissioner  of  Agriculture  I  received  in  May  last  the  fol- 
lowing instructions : 

"  Ton  will,  on  or  about  the  10th  day  of  June,  proximo,  take  passage  for  Great  Brit- 
ain, and  having  arrived  there  you  will  continue  your  investigations  undertaken  for 
the  Department  of  Agriculture,  in  England,  last  season.  These  examinations  may  be 
pursued  by  you  during  the  summer  months  or  such  a  part  thereof  as  may  be  found  nec- 
essary, atrsuch'  port  or  ports  of  Great  Britain  as  the  circumstances  exising  from  time  to 
time  may  seem  to  demand. 

"  It  will  to  well  if  you  can  persuade  the  veterinarians  employed  by  the  Government 
of  Great  Britain  to  Join  you  in  making  a  thorough  examination  of  any  animals,  or 
lungs  thereof,  arriving  from  the  United  States  that  may  appear  to  them  to  show  symp- 
toms or  lesions  of  contagious  pteuro-pneumonia.  with  a  view  to  the  settlement,  if  pos- 
sible, of  the  present  contested  question  as  to  whether  the  animals  now  so  freely  con- 
demned by  them  as  showing  the  presence  of  this  disease  really  do  have  it,  or  if  the 
lesions  of  some  other  disease  have  been  mistaken  for  it,  as  is  shown  by  the  result  of 
your  own  examination  of  the  lungs  of  animals  that  were  pronounced  by  the  British 
authorities  to  be  unmistakably  affected  by  pleuropneumonia  contagiosa. 
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"fa*  part  also  of  your  Unties  you  will,  bo  far  as  possible,  examine  in  a  proper  man- 
ner tie  nogs  arriving  in  Great  Britain  from  the  United  States  during  your  stay  there, 
with  a  view  of  ascertaining  to  how  great  an  extent  they  are  diseased  or  are  infected 
with  trichinae. 

"You  will  also  investigate,  so  far  as  possible  and  as  circumstances  may  seem  to  de- 
mand! the  question  of  fne  existence  of  any  other  contagions  diseases  that  may  be 
present  or  alleged  to  be  present  among  any  animals  arriving  in  Great  Britain  from  this 
country." 

In  accordance  with  these  instructions,  I  have  the  honor  to  report  that  upon  June 
24  I  arrived  in  London,  and  the  next  day  called  upon  the  Bight  Hon.  Mr.  Mundella. 
Vice-President  of  the  Brivy  Council,  to  whom  I  presented  my  credentials  and  stated 
the  objects  of  my  mission.  He  said  that  the  matter  seemed  to  him  to  be  of  great  im- 
portance, and  that  it  had  hest  be  laid  at  once  before  the  Lord  President  of  the  Council, 
and  for  this  purpose  he  appointed  so  early  a  time  as  one  o'clock  the  following  Monday, 
June  27. 

At  the  hour  designated,  in  company  with  his  excellency  Minister  Lowell  and  Dr. 
Whitney,  pathologist,  I  proceeded  to  the  Privy  Council  Office,  where  we  were  re- 
ceived by  the  Lord  President,  Earl  Spencer,  the  Vice-President,  tho  Right  Hon.  Mr. 
Mundella,  the  secretary,  Mr.  Peel,  and  the  Veteriuarian-in-Cmef,  Professor  Brown. 
Mr.  Lowell  introduced  us  and  briefly  stated  the  object  of  our  visiti  saving  that,  as  the 
particular  request  we  had  to  make  to  the  Council  Imd  been  reduced  to  writing,  with 
his  lordship's  permission  he  would  proceed  to  read  i*.  Dr.  Whitney  then  read  tne  fol- 
lowing paper: 

"  My  Lord  Spencer  and  Gentlemen  :  We  have  ventured  to  ask  this  conference  of 
you  to-day  in  order  to  call  your  special  attention  to  this,  the  third  report  upon  conta- 
gions pleuro-pneumonia,  recently  issued  by  the  Department  of  Agriculture  of  the  United 
States,  and  to  the  fact  that  the  conclusions  arrived  at  therein  are  at  variance  with 
those  of  your  inspectors. 

"  In  order  that  a  more  thorough  understanding  of  this  difference  of  opinion  may  be 
reached,  we  respectfully  ask  thai  the  Question  may  be  reconsidered. 

u  For  this  purpose  specimens  of  condemned  lungs,  upon  which  this  report  is  based 
have  been  brought  to  London,  and  we  respectfully  ask  leave  to  submit  them  to 
you.  or  to  experts  selected  by  you.  at  any  time  and  place  that  may  be  most  con- 
venient. And  we  further  hope  that  you  will  allow  us,  together  with  these  same  gen- 
tlemen, to  examine  the  lungs  of  any  Western  cattle  now  coming  to  Great  Britain  from 
the  porta  of  Boston  or  Portland,  which  may  be  condemned  bv  your  inspectors  as  affected 
with  contagious  pleuro-pneumonia.  As  the  Government  of  the  United  States  have  un- 
tcxtakea  to  carry  out  measures  which  must  eventually  result  in  the  extermination  of 
the  disease,  and  hope  before  long  to  be  able  to  show  a  country  entirely  free  from  this 
scourge,  it  is  of  the  utmost  importance  that  the  finer  appearances  of  the  disease  should 
be  clearly  recognised ;  for  even  after  the  country  is  entirely  free  it  is  very  possible  that 
lungs  may  be  found  from  time  to  time,  similar  to  those  condemned  last  summer,  that 
present  grossly  the  appearance  hitherto  ascribed  to  contagious  pleuro-pneumonia,  but 
which,  in  reality,  result  from  chronio  inflammatory  processes  entirely  unconnected 
with  contagion.  And  these  appearances,  unless  the  authority  of  precedent  ia  corrected, 
might  cause  insurmountable  restrictions  to  be  imposed." 

Following  the  reading  of  this  paper,  questions  were  asked  by  his  Lordship  and  other 
members  of  the  council  present,  which  developed  the  fact  that  the  Department  of 
Agriculture  had  already  established  throughout  the  infected  district  a  corps  of  in- 
spectors, all  of  them  veterinarians  of  experience  wjth  pleuro-pneumonia,  whose  duty 
it  was  to  know  and  report  to  their  department  the  location  and  numbers  of  diseased 
herds,  their  movements,  and  the  movement  of  all  calves  from  among  themj  that  Mr. 
L.  McLean,  M.  R.  C.  V.  8.,  had,  in  its  interest,  traveled  extensively  through  the  West, 
visiting  all  of  the  Iowa,  Missouri,  and  Illinois  herds,  among  which  it  was  at  one.  time 
reported,  by  irresponsible  persons,  that  the  disease  had  been  introduced  by  eastern 
calves ;  that  he  had  visited  all  of  the  large  stock  yards  from  Kansas  City  to  Chicago, 
many  of  the  large  feeding  stables  in  and  about  the  large*  cities  of  the  West,  and  eerT 
tain  other  isolated  herds ;  in  fact,  that  all  intimations  coming  to  the  knowledge  of  the 
department  which  seemed  to  indicate  in  any  way  that  pleuro-pneumonia  might  have 
an  existence  in  the  West  or  anywhere  outside  of  the  known  infected  district,  had  been 
and  would  continue  to  be  thorougly  investigated.  As  yet  no  such  disease  had  been 
found ;  in  the  event  of  its  making  its  appearance  in  any  new  locality,  most  certainly 
the  department  would  have  and  make  public  early  and  positive  information  concern- 
ing it.  That  I  could,  as  a  result  of  these  examinations,  together  with  much  reliable 
information  gleaned  from  other  sources,  most  emphatically  state  that  pleuro-pneu- 
monia had  no  existence  in  the  West,  or  along,  certain  lines  of  rail  leading  to  Boston 
and  Portland,  or  in  or  about  these  ports,  nor  did  I  think  it  possible  that  oalves  from 
diseased  herds  could  go  West  without  tie  fact  being  known  to  inspectors  of  the  de- 


As  a  result,  both  our  requests  were  very  cordially  granted;  the  question  was  ordered 
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reopened  and  the  Veterinarian -in-Chief  was  directed  to  examine,  with  us,  both  the  spe- 
cimens of  last  summer's  condemnation  that  we  had  brought  with  us,  and  the  lungs  of 
any  of  the  designated  animals  that  might  be  condemned  during  our  stay  in  that  coun- 
try. 

On  June  28  we  called  by  appointment  upon  Professor  Brown  with  specimens  from 
oft  of  the  lungs  that  were  oondmned  for  pleuro-pnenmonia  at  Liverpool,  during  my 
stay  there  last  summer.*  These  were  carefully  examined  by  Professor  Brown,  who 
said  that  before  giving  an  opinion  he  should  very  much  prefer  that  the  whole  patho- 
logical part  of  the  question  should  be  gone  into  by  Professor  Yeo,  pathologist  at  King's 
College,  and  thathe  would  arrange  that  we  meet  the  professor  for  this  purpose  as  soon 
as  possible. 

As  a  result  ot  this  desire,  on  July  7  we  visited  King's  College,  where  we  met  Pro- 
fessor Yeo,  who,  after  a  rather  hurried  examination  of  the  speoime 


aens,  said  he  would 
not  absolutely  say  that  these  changes  were  due  to  contagious  pleuro-pneumonia;  he 
could  only  do  so  in  any  case  after  seeing  the  fre$k  specimen,  as  he  considered  it  im- 
possible to  make  an  absolute  diagnosis  without  noting  carefully  the  entire  relation  of 
the  diseased  portions  of  lung  to  the  healthy  tissues  of  the  same  organ.  He  was  rather 
inolined  to  tne  belief  that  there  is  no  change  resulting  in  the  lungs  of  cattle,  from 
either  an  acute  or  chronic  inflammation,  which  may  not  be,  so  far  as  its  appearances 
under  the  microscope  are  concerned,  duplicated  by  the  action  of  the  disease  Known  as 
contagious  pleuro-pnenmonia. 

The  only  positive  thing  that  he  did  state  in  relation  to  the  specimens  was  that  he 
considered  the  changes  shown  in  them  to  be  the  result  of  a  disease  of  at  least  two  to 
three  months'  standing.  Unfortunately  for  us  during  the  whole  of  our  stay,  which 
was  until  the  16th  of  August,  no  condemnations  for  pleuro-pnenmonia  were  made, 
therefore  we  could  not  furnish  to  Professor  Yeo  the  fresh  specimens  demanded,  and 
the  matter,  so  far  as  he  was  concerned,  ended  here. 

Before  we  left,  Professor  Brown  assured  me  that  he  did  not  think  there  need  be  any 
occasion  for  alarm  in  the  future:  that  if  our  country  wa$  entirely  free  from  pteuro-pneu- 
motfa,  no  condemnations  would  be  made  upon  lungs  presenting  the  appearances  only 
ofthose  that  were  condemned  in  my  presence  last  year. 

The  following  tabulated  statement  contains  the  particulars  of  all  of  the  condemna- 
tions of  American  animals  for  pleuro-pnenmonia  that  have  been  made  in  Great  Britain 
this  year,  so  far  as  I  am  informed.  If  others  are  to  be  added  they  have  arrived  there 
since  August  16: 


Vane  of  steamship. 


Aon  poet  of— 


To  port  of— 


Date      Number 


Greeoe . 

Utopian 

Sbhfeowic . 

Assyrian  Monarch. 

Rochester 

Australia 

City  of  Bristol...., 

Minnesota 

France 

Sumatra , 

Edinburgh......... 

Devon 


Boston 

New  York.. 
New  York.. 
New  York.., 
New  York.., 

Boston . 

New  York... 
New  York.. 

Boston 

New  York.. 

Boston 

Boston 

New  York.. 


IfOndba  •■< 
London... 
London... 
London... 
London ... 
London... 
London... 
Liverpool. 
Liverpool. 
London... 
London... 
London... 
Bristol.... 


188L 
Jan.  4 
Jan.  12 
Jan.  13 
Jan.  16 
'Jan.  10 
Jan.  28 
Jan.  29 
Feb.  1 
Feb.  4 
Feb.  9 
Feb.  27 
Apr.  15 
Jane IS 


12 


Making  a  total  of  37  animals  from  January  1, 1881. 

Of  these  there  were  condemned  in  London  from  New  York  23 :  London  from  Boston, 
11:  Liverpool  from  New  York,  1 ;  Liverpool  from  Boston,  1 ;  Bristol  from  New  York,  1. 

There  were  landed  in  Liverpool,  from  January  1  to  August  12,  30,310  cattle,  from 
which  2  only  were  condemned.  Exactly  what  number  were  landed  in  London  and 
at  other  British  ports  during  this  time,  I  have  as  yet  been  unable  to  ascertain ;  but 
during  the  six  months  ending  June  25, 1881,  there  were  landed  in  Great  Britain  from 
the  United  States  66,721  head.  This  would  make  at  all  the  other  ports  except  Liver- 
pool, during  the  six  months,  about  32,000  animals,  of  which  1  was  condemned  in  Bris- 
tol and  34  in  London,  las  suffering  from  contagious  pleuro-pnenmonia. 

In  this  connection  I  feel  it  my  duty  to  report  to  you  as  a  result  of  my  two  seasons' 
inspections  in  England,  that  while  the  governmental  examinations  at  Liverpool  are 
oonduoted  so  carefully  and  methodically  that  there  is  no  danger  of  a  wrong  credit  be- 
ing given  for  a  case  of  disease  found,  there  is,  in  my  opinion,  every  chance  that  in 
London  a  diseased  lung  found  in  the  slaughter  houses  at  Deptford  foreign  animals 
market,  may  be  returned  as  coming  from  a  port  in  the  United  States  through  which 
the  animal  never  passed ;  or  even  that  an  animal  landed  there  from  France  or  other 
European  country,  the  lung  of  which  is  condemned  as  showing  lesions  of  pleuro-pneu- 

•See  Senate  Ex.  Doc  No.  £,  46th  Congress,  3d  session,  p.9. 
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monia,  may  be  returned  to  the  Privy  Council  O Hco  as  coming  from  the  United  States, 
or  vice  versa. 

On  the  20th  of  July  last,  in  the  course  of  a  conversation  on  this  point,  the  inspector 
at  Deptford  stated  to  me  that  his  method  for  detecting  pleuropneumonia  was  when 
he  did  not  diagnose  it  in  the  living  animal  (and  he  acknowledged  that  his  accommo- 
dations for  such  examinations  were  inadequate)  to  have  all  the  lungs  reserved  and  after- 
wards examine  them  carefully,  and  when  a  nodule  of  any  kind  was  discovered  to  out 
down  upon  and  examine  it  critically.  He  further  remarked  that  when  he  found  a  dis- 
eased lung  and  had  not  previously  condemned  the  animal,  there  was  scarcely  any  mark 
upon  the  carcass  by  which  diseased  animal  could  be  iden  tifled.  When  asked  how  he  reported 
such  a  case  to  the  Privy  Council,  he  said  he  simply  reported  it  as  one  case  of  pleuro- 
pneumonia. To  the  further  question  as  to  what  country,  or  what  cargo  the  diseased 
animal  was  credited,  whenever  animals  from  two  or  three  different  countries  or  ports 
were  being  slaughtered  by  the  same  person  at  the  same  time,  as  was  very  often  the 
case,  he  answered  that  he  never  had  any  difficulty  in  identifying  the  animal. 

As  a  result  of  my  conference  with  the  authorities  of  Great  Britain  upon  this  subject, 
I  think  it  may  safely  be  stated  that  the  impressions  which  they  held  regarding  the 
health,  in  this  respect,  of  our  Western  herds  nave  been  materially  changed,  and  that 
lungs  naving  a  certain  appearance,  heretofore  condemned  as  being  that  of  contagious 
pleuro-pneumonia,  will  not  be  so  considered  in  the  future. 

Still  the  fact  remains  that  we,  as  a  country,  are  not  free  from  this  disease,  that  it 
continues  its  ravages  to  some  extent  among  the  herds  in  a  narrow  strip  of  country  ex- 
tending from  about  New  York  City  to  and  including  the  District  of  Columbia,  and  the 
district  about  Alexandria  in  Virginia,  and  that  so  long  as  this  state  of  affairs  is  allowed 
to  exist  it  will  be  impossible  to  obtain  any  relief  whatever  from  the  present  burden- 
some restrictions  placed  upon  all  our  cattle  going  to  Great  Britain.  Nor  shall  we  in 
any  way  be  able  to  prevent  the  ultimate  spread  of  the  disease  to  our  Western  herds,  and 
their  consequent  destruction,  unless  restrictive  measures  are  at  once  adopted. 

As  a  remedy  against  present  loss  and  future  danger  from  this  source,  I  cannot  do 
better  than  to  ask  your  consideration  of  my  recommendation  of  last  year,  viz :  Let 
Congress  enact  such  measures,  and  authorize  such  an  execution  of  them,  as  shall  im- 
mediately restrict  the  movement  of  cattle  out  from  and  within  infected  districts,  and 
in  time  eradicate  every  case  of  lung  plague. 

Inasmuch  as  there  are  at  present  two  very  important  questions,  both  of  them  having 
a  very  material  bearing  upon  the  methods  to  be  adopted  for  ridding  a'  country  of 
pleuro-pneumonia,  I  would  suggest  the  propriety  of  undertaking,  in  addition  to  the 
present  work  of  the  division,  a  plan  of  experimental  study  with  a  view  of  ascertain- 
ing: 

1st.  Whether  pleuro-pneumonia  contagiosa  can  be  communicated  in  any  way  except 
by  actual  contact  of  the  healthy  with  the  diseased  living  animal:  and 

2d.  Whether  or  not  unprotected  animals  can  safely  be  introduced  into  a  stable  in 
which  the  disease  has  formerly  existed,  but  into  which  no  animal  but  those  that  Jiave 
been  properly  inoculated  and  have  recovered  have  been  allowed  to  enter  for  some 
time,  and  in  which  it  is  known  that  the  disease  in  its  pure  form  has  not  existed  for  at 
least  six  months. 

There  is  very  much  that  might  be  said  upon  these  two  questions,  but  probably  the 
statement  will  be  sufficient  here  that  high  English  authority,  including  that  of  the 
privy  eouncil,  assert  an  unbelief  in  the  mediate  contagion  theory  of  spread,  while  other 
and  perhaps  as  good  authority  both  in  England  and  in  the  United  States  say  that 
their  own  actual  experience  causes  them  to  hold  opinions  exactly  the  reverse. 

In  regard  to  the  second  proposition,  while  the  practice  of  preventive  inoculation  is 
by  no  means  new,  it  is  a  fact  that  recently  its  management  has  seemed  to  be 'better 
understood  in  some  ways,  and  the  results  of  its  systematic  practice  in  the  Netherlands 
and  in  certain  parts  of  Great  Britain,  as  well  as  upon  isolated  diseased  premises  within 
our  own  districts  seem  to  show  a  rather  easy  way  of  possibly  ridding  ourselves  of  the 
scourge,  especially  in  our  larger  infected  city  dairies.  While  such  eminent  authority 
as  Fleming  asserts  that  it  can  be  done,  the  fact  still  remains  that  no  country  has  as 
yet,  in  this  way,  rid  itself  of  the  plague. 

FOOT-AND-MOUTH  DISEASE. 

In  January  of  this  year  the  Veterinary  Division  of  the  Department  of  Agriculture 
was  notified  by  the  Veterinary  Department  of  the  Privy  Council  that  59  cattle  aifected 
with  foot-and-mouth  disease  had  been  landed  at  Deptford  (London)  from  New  York 
by  the  steamship  France.  This  warning  was  followed  in  a  few  days  by  a  notification 
that  at  the  same  place  267  cattle  from  the  steamer  City  of  Liverpool,  from  New  York, 
had  been  similarly  condemned.  These  notifications  continued  to  arrive  at  frequent 
intervals,  all  of  them  relating  to  condemnations  made  at  London,  until  on  March  23, 
with  the  condemnation  of  371  cattle  from  the  steamship  City  of  Liverpool,  the  mani- 
festations of  the  disease  among  our  animals  at  this  port  stopped  as  suddenly  as  it  had 
begun. 

3  AG 
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In  the  mean  time,  however,  notice  had  been  received  that  on  the  17th  of  March  the 
disease  had  been  found  at  Liverpool,  when,  on  that  day,  208  animals  from  Portland, 
by  the  steamship  Lake  Manitoba,  were  condemned  as  suffering  from  it.  From  this 
tune,  notably  on  May  11,  when  694  such  condemnations  were  made  from  the  cargo  of 
the  Iowa,  from  Boston,  until  June  9,  notices  of  its  arrival  at  this  port  continued  to  be 
received,  when  it  subsided  as  suddenly  as  it  had  done  at  London,  with  the  condemna- 
tion of  137  animals,  by  the  steamship  Istrian,  from  Boston.  Before  this  desired  end 
was  reached,  however,  notice  had  been  received  that  a  cargo  had  been  landed  at  Glas- 
gow from  the  steamship  Phoenician,  from  Boston,  among  which  235  bullocks  suffering 
from  foot-and-mouth  disease  had  been  condemned.  Here  its  appearance  began  and 
ended  with  the  landing  of  this  cargo. 

Immediately  upon  the  receipt  of  this  information,  means  were  undertaken  which  it 
was  hoped  and  supposed  would  lead  to  the  source  of  this  new  and  threatening  danger. 
Careful  inspections  of  animals  going  abroad  were  made  at  the  ports  of  debarkation; 
certain  cattle  that  had  been  condemned  upon  reaching  England  were  traced  to  the 
Eastern  yards  and  from  thence  to  Chicago,  to  which  place  Mr.  McLean,  M.  R.  C.  V.  S., 
was  sent.  From  there  he  successfully  traced  them  on  to  other  stock  yards,  and  in  a  num- 
ber of  instances  even  into  the  stables  where  they  had  been  feeding  for  weeks;  notwith- 
standing all  of  which;  no  indications  of  the  presence  of  the  disease  could  be  discovered. 
This  being  the  unsatisfactory  state  of  affair  at  the  time  it  was  determined  to  send  a 
representative  to  England  in  connection  with  the  pleuro-pneumonia  inquiry,  the 
added  instruction  was  given  me  as  already  detailed,  in  the  hope  that  some  solution 
of  the  problem  might  be  reached. 

Therefore,  upon  landing  in  Liverpool,  and  before  proceeding  to  London.  I  at  once 
visited  the  wharves  upon  the  Birkenhead  side  of  the  river,  upon  which  animals  from 
the  United  States  are  landed.  Here  I  found  but  few  cattle,  and  they  appeared  to  be 
in  a  perfectly  healthy  condition.  Great  precautions  had  been  taken  to  render  the 
buildings  and  premises  free  from  the  contagion  of  foot-and-mouth  disease;  small  brick 
furnaces,  in  which  sulphur  had  been  burned,  were  placed  within  short  distances  of 
one  another  in  the  buildings ;  a  very  large  quantity  of  strong^lime-wash,  in  which,  I 
was  told,  had  been  disolved  20  per  cent,  of  crude  carbolic  acid,  had  been  used  upon 
all  the  walls  of  the  buildings,  both  inside  and  out ;  also  upon  all  runs,  fences,  out- 
buildings, &o.,  about  the  place,  small  boxes  had  been  arranged  into  which,  before 
being  allowed  to  leave  the  inclosed  premises,  all  men  that  had  been  in  contact  in  any 
way  with  the  condemned  animals  were  obliged  to  go  and  receive  a  thorough  fumiga- 
tion. These  sanitary  and  preventive  measures  were  established  by  the  inspector, 
Mr.  Moore,  F.  R.  C.  V.  S.,  and  were  carried  out  in  a  most  thorough  and  praiseworthy 
manner. 

As  no  disease  offering  opportunity  for  examinations  existed  here  at  this  time,  I 
decided  to  go  immediately  to  London  and  there  ask  permission  of  the  proper  authori- 
ties to  prosecute  my  investigations  upon  premises  under  their  control.  During  the 
meeting  with  the  council  on  June  27,  to  which  I  have  referred  in  the  report  upon 
pleuro-pneumonia,  some  conversation  regarding  the  landing  of  foot-and-mouth  disease 
took  place,  and  in  answer  to  questions  put  to  me  by  Lord  Spencer  I  stated  that  so  far 
as  I  knew  and  believed,  and  that  much  time  and  effort  had  been  used  to  demonstrate 
the  truth,  the  disease  had  no  existence  among  the  animals  in  the  United  States.  This, 
of  course,  surprised  them,  and  they  were  at  as  great  a  loss  as  myself  to  account  for  its 
appearance,  and  immediately  offered  to  do  all  in  their  power  to  help  ascertain  the 
facts.  Afterwards  I  told  Professor  Brown  that  if  he  would  send  an  inspector  with  us, 
that  we  might  together  investigate  the  matter,  I  should  be  glad  to  have  him  d6  so. 
This  proposition,  however,  he  failed  to  accept. 

At  the  veterinary  Department  I  was  furnished  a  list  of  the  names  and  dates  of  land- 
ing of  all  the  steamers  from  which  American  animals  had  been  condemned  as  suffer- 
ing from  foot-and-mouth  disease  upon  arrival,  as  follows : 


Name  of  steamship. 


From  port  of— 


To  port  of— 


Bate  of 
landing. 


Nnmber 
condemned. 


France 

City  of  Liverpool. 
City  of  London.... 

Rochester 

France 

Faraday 

Greece 

Lake  Manitoba.... 
City  of  Liverpool . 

Palestine 

LakeNepigon 

Iowa 

Phoenician 

Istrian 


New  York . 
New  York  - 
New  York . 

Boston 

New  York . 
New  York . 
New  York. 
Portland... 
New  York . 

Boston 

Portland... 

Boston 

Boston 

Boston 


London.... 
London.... 
London.... 
London.... 
London.... 
London.... 
London.... 
Liverpool . 

London 

Liverpool . 
Liverpool . 
Liverpool . 
Glasgow.., 
Liverpool . 


1881. 
Jan.  1 
Jan.  6 
Jan.  18 
Jan.  28 
Feb.  9 
Feb.  13 
Feb.  23 
Mar.  17 
Mar.  23 
Mar.  27 
Apr.  7 
May  11 
May  31 
June  9 


Total- 


267 
12 
42 
56 

839 


371 
186 
113 
694 
236 
137 

3,742 
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I  concluded  to  begin  this  investigation  by  calling  upon  the  owners,  or  those  repre- 
senting the  various  steamers  from  which  condemned  animals  had  been  landed.  At 
the  office  of  the  National  Line,  represented  in  the  above  list  by  the  France  and  Greece, 
the  statement  was  made  that  all  of  the  vessels  of  this  company  npon  arriving  at  the 
port  of  London  with  cattle  transship  them  some  distance  down  the  river  on  to  a  tender, 
which  takes  them  from  there  to  Deptford.  Sometimes  this  change  is  made  in  the 
stream;  at  others  the  transport  boat  goes  with  the  vessel  into  the  dock,  in  which  case 
there  must  be  a  detention  of  at  least  one  tide.  These  transport  boats  are  provided  by 
the  London  General  Steam  Navigation  Company  under  contract  to  the  Veterinary 
Department  of  the  Privy  Council;  they  are  of  good  size,  and  there  is  never  more  than 
one  provided  at  a  time,  although  at  various  times  there  have  been  a  number  of  different 
ones  used.  It  is  understood  that  this  tender  is  thoroughly  disinfected  between  each 
cargo. 

STEAMSHIP  FRANCE— FIKST  DISEASED  CARGO. 

The  vessel  on  her  outward  trip  sailed  from  London  on  November  27,  1880,  having 
among  her  cargo  manufactured  goods  only.  On  the  homeward  voyage  she  arrived  in 
London  January  1, 1881 .  The  animals  were  transshipped  without  delay,  and  although 
no  one  on  board  had  any  knowledge  of  the  existence  of  disease  among  them,  there 
were  condemned,  four  hours  alter  landing  at  Deptford,  59  head  as  affected  with  foot- 
and-mouth  disease. 

STEAMSHIP  ERANCE— SECOND  DISEASED  CARGO. 

This  ship  sailed  again  from  London  January  7.  having  among  her  cargo  21  bales 
Marseilles  wool,  2  bales  goat  skins.  11  bags  English  wool,  32  bales  of  skins  from  Bom- 
bay, 15  casks  or  salted  skins  from  England,  50  bales  unwashed  Australian  and  200  bales 
Russian  wool.  This  wool  was  stored  in  No  1  orlop  and  No.  5  steerage  deck  (she  also 
carried  two  bulls  and  eight  heifers,  consigned  to  the  "American  Horse  Exchange, 
Limited,"  in  New  York,  when  upon  arrival,  January  21, 1881,  they  were  found  to  be 
affected  with  foot-and-mouth  disease  and  quarantined  for  90  days.)  On  her  return 
trip  all  cattle  were  carried  on  the  main  deck.  She  arrived  in  London  again  on  Feb* 
ruary  9,  when  the  following  telegram  was  received  from  the  captain:  " France 
arrived  at  12  o'clock;  lost  18  cattle  on  the  voyage."  She  was  not  docked  until  10 
o'clock  next  morning.  Upon  the  examination  of  the  cattle  at  Deptford,  56  head 
were  condemned  for  loot-and-mouth  disease* 

STEAMSHIP  GREECE. 

This  vessel  sailed  from  London  on  her  outward  trip  January  20, 1881.  having  among 
her  cargo  1  bale  rabbit  skins,  30  bales  raw  skins,  23  bales  dry  English  skins,  and  50 
bales  Russian  wool.  This  wool  was  stored  in  the  steerage  where  the  cattle  were  car- 
ried on  the  return  voyage.  She  arrived  back  on  the  23d  of  February,  and  the  captain 
telegraphed:  "Arrived  at  2.45  p.  m.,  and  cattle  now  going  out."  Upon  being  exam- 
ined at  Deptford  23  head  were  condemned  for  foot-and-mouth  disease. 

Because  these  vessels  dock  some  distance  down  the  river,  it  is  believed  that  no  head- 
ropes,  grain-bags,  pails,  or  other  articles  used  about  the  cattle  during  the  voyage,  and 
which  are  all  landed  with  them  at  Deptford,  under  the  law,  are  reshipped,  as  the  ex- 
pense of  transportation  and  dockage  rates  would  be  very  high.  The  cattle  fittings  are 
all  retained,  but  are  thoroughly  disinfected  after  each  voyage.  No  live  cattle  have 
ever  been  carried  as  stores.  The  presence  of  the  disease  had  never  been  "logged." 
Mr.  Brooks,  visiting  agent  for  the  company,  was  very  sure  that  none  of  the  disease  in 
question  had  been  noticed  on  any  of  their  boats.  At  the  time  the  France  had  landed 
her  second  "diseased"  cargo,  he  had  gone  to  Deptford  to  see  the  cattle,  and  found 
them  sick,  as  he  was  told,  with  foot-and-mouth  disease :  that  they  were  sick  he  was 
satisfied.  Just  afterward  (February  23),  on  the  arrival  of  the  Greece,  he  went  on 
board  and  made  a  careful  examination  or  the  animals  in  company  with  the  first  officer 
and  Mr.  Pilling,  representing  the  consignee,  Mr.  Bell  (who  had  come  to  the  steamer 
especially  for  this  purpose),  and  the  head  cattleman.  As  a  result,  they  all  agreed  in 
declaring  that  there  was  no  sickness  whatever  among  them. 

Captain  Pierce,  of  the  Greece,  said  that  he  did  not  notice  any  disease  among  the  cat- 
tle on  this  voyage ;  it  is  his  habit  during  a  voyage  to  go  below  and  among  the  animals. 
Whenever  cattle  die  on  board  he  logs  the  fact ;  he  has  never  logged  an  outbreak  of 
sickness  because  he  has  never  yet  had  one. 

We  next  called  upon  Messrs.  William  Ross  &  Co.,  agents  of  the  City  Line, repre- 
sented in  the  list  by  the  City  of  Liverpool  and  City  of  London.  These  steamers  never 
go  to  Deptford,  but  transship  their  cattle  in  precisely  the  same  manner  as  do  those  just 
described. 

8TKAMSHIP  CITY  OF  LIVERPOOL— FIR8T  DISEASED  CARGO. 

This  vessel  sailed  from  London  on  the  outward  voyage  November  28, 1880,  having 
among  her  cargo  5  bales  wool,  18  tons  salted  hides,  and  19  bales  dry  skins.    On  the 
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homeward  voyage  she  arrived  in  London  January  6,  1881.  The  cattle  were  trans- 
shipped at  once ;  of  these,  after  being  landed  at  Deptford,  267  head  were  condemned  as 
Buttering  from  foot-and-mouth  disease.  • 

9 

STEAMSHIP  CITY  OF  LIVERPOOL— 6EC0ND  DISEASED  CARGO. 

On  this  voyage  the  ship  sailed  from  London  February  11, 1881,  having  among  the 
cargo  22  tons  salted  hides  and  skins, 5  bales  wool, 214  bales  "greasy"  wool  (probably 
Australian),  and  12  bales  skins. 

On  the  homeward  voyage  she  arrived  in  London  on  March  20,  when,  because  the 
steamer  had  not  been  telegraphed  from  Gravesend,  there  was  no  transport  ready  te  re- 
ceive the  cattle,  she  therefore  docked  with  them  still  on  board,  and  it  was  not  until  the 
second  day  after  that  they  were  transshipped,  and  on  the  23d,  371  head  were  condemned 
as  suffering  from  foot-and-mouth  disease. 

t 

STEAMSHIP  CITY  OP  LONDON. 

This  vessel  on  her  outward  trip  sailed  from  London  December  11, 1880,  having  among 
her  cargo  35  tons  salted  hides,  4  tons  salted  skins,  and  2  tons  dry  skins.  On  the 
homeward  voyage  she  arrived  in  London  January  17, 1881,  where,  on  account  of  the 
state  of  the  tide,  and  to  save  time,  the  transport  accompanied  her  into  the  dock,  as  is 
very  often  done  under  such  circumstances.  This  caused  so  much  of  a  delay  that  the 
animals  were  not  examined  until  the  next  day,  at  which  time  12  head  were  condemned 
as  suffering  from  foot-and-mouth  disease. 
.These  vessels  have  never  carried  any  live  stores,  nor  have  they,  so  far  as  known, 
ever  carried  back  to  America  any  head-ropes,  bags,  pails,  &o.,  that  had  been  in  the 
Deptford  lairages.  The  cattle  fittings  are  permanent,  thoroughly  disinfected  after 
each  voyage,  and  whenever  repairs  upon  them  are  needed  it  is  done  in  America,  and 
with  lumber  procured  there. 

We  next  saw  Messrs.  Adamson  &  Ronaldson,  who  made  the  following  statements 
regarding  steamers  under  their  control: 

STEAMSHIP  ROCHESTER. 

This  vessel,  on  her  outward  voyage,  sailed  from  London  on  December  8,  1880,  hay- 
ing among  her  cargo  131  bales  or  wool  (probably  Australian  unwashed).  On  her 
homeward  trip,  after  a  long  and  stormy  passage,  she  reached  London  January  28,  when, 
at  a  considerable  distance  down  the  river,  the  cattle  were  put  on  board  the  transport 
boat.  This  was  not  the  common  practice,  but  was  in  fact  the  only  time  she  haa  not 
gone  alongside  at  Deptford  to  discharge.  Upon  being  examined,  all  that  were  lefTt  of 
the  original  shipment,  viz.,  42  head,  were  condemned  as  suffering  from  foot-and- 
mouth  disease.  Concerning  this  shipment  I  was  told  that  the  animals,  before  going 
on  board,  were  detained  on  the  railroad  four  days  over  time  by  snow-storms,  daring 
which  they  were  probably  neither  fed  nor  watered.  Upon  reaching  Boston  they  went 
immediately  on  board  ship;  seemed  very  tired  and  laid  down  at  onoe;  shortly  after, 
two  died ;  soon  they  commenced  dying  in  large  numbers,  and  the  carcasses  were  thrown 
overboard.  Owing  to  the  unprecedented  roughness  of  the  passage,  the  cattle  arrived 
very  much  bruised  and  exhausted,  and,  in  the  opinion  of  the  owners  of  the  vessel,  this 
was  the  only  cause  for  their  condemnation.  The  practice  of  the  steamers  of  this  line 
is  to  go  alongside  the  landing  stages  at  Deptford  and  discharge  the  cattle  direct,  sim- 
ply because  it  is  convenient  for  them  to  do  so,  as  they  berth  at  the  Millwood  docks, 
which  are  just  across  the  river.  They  never  carry  any  live  stores,  and  the  cattle  fit- 
tings are  put  up  at  Boston,  and  when  repairs  are  necessary  they  are  made  there. 
When  asked  if  they  ever  carried  back  to  America  any  head-ropes,  bags,  &c,  from  th<j 
premises  at  Deptford,  they  at  first  said  "No,"  but,  upon  looking  into  tie  matter,  fouiid 
that  the  steamer  Milanese,  sailing  from  London  October  2, 1880,  the  steamer  Sumatra, 
sailing  from  London  June  16, 1881,  the  steamer  Housa,  sailing  from  London  June  27, 
1881,  had  done  so,  and  they  now  thought  it  more  than  possible  that  upon  other  occa- 
sions other  steamers  had  carried  to  Boston  bundles  of  such  ropes,  which  had  been 
brought  to  the  ships  by  watermen's  boats  directly  from  the  Deptford  lairages. 

STEAMSHIP  FARADAY. 

This  vessel  is  owned  by  the  Messrs.  Siemen  Bros.,  but  at  the  time  of  the  voyage  in 
question  was  chartered  to  Messrs.  Adamson  &  Ronaldson.  In  1878  she  was  employed 
in  carrying  cattle ;  later  she  was  encaged  in  laying  telegraphic  cable  and,  towards  the 
close  of  the  year  1879,  she  was  laid  up  in  Millwood  dock,  where  she  remained  empty 
for  more  than  a  year.  She  had  carried  live  stores  while  laying  cable,  but  not  when 
engaged  on  these  other  voyages. 
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The  cattle  fittings  were  put  up  partly  while  she  was  in  Millwood  docks,  and  partly 
during  the  outward  voyage,  of  lumber  obtained  in  England ;  she  has  never  carried 
any  provender!  head-ropes,  pails,  or  grain-bags.  This  vessel  on  her  outward  trip  sailed 
from  London  in  November,  1880,  with  a  cargo  among  which  were  2,848  bales  of  Rus- 
sian wool  loaded  into  the  tanks,  at  the  bottom  of  the  vessel,  generally  used  for  storing 
the  cable.  The  combings  of  the  hatches  are  raised  about  4  leet  above  the  level  of  the 
docks,  so  that  it  was  thought  if  a  bale  had  been  broken  while  being  hoisted  out  the 
wool  would  have  fallen  back  into  the  tank,  and  not  have  been  scattered  over  any  of 
the  decks  upon  which  cattle  were  afterwards  carried.  Going  into  New  York,  when  off 
Sandy  Hook,  she  broke  her  propeller,  and  was  obliged  to  lav  up  in  Brooklyn  for  sev- 
eral weeks  Wore  taking  on  board  her  live  cargo,  which  she  did  at  the  Henderson 
docks  in  New  York.  The  passage  home  was  a  very  long  one,  some  twenty-one  or 
twenty-two  days,  and  it  was  not  until  the  consignee  of  the  cattle,  Mr.  Bell,  or  his 
agent,  went  on  board  the  ship  upon  her  arrival  home  that  there  was  thought  to  be  any 
disease  among  the  cattle;  he,  however,  discovered  it  then.  She  went  alongside  the 
landing  stage,  at  Deptford,  on  February  13.  and  discharged  her  cattle,  from  which 
were  condemned  339  head  as  suffering  from  loot-and-mouth  disease. 

STEAMSHIP  LAKE  MANITOBA  AND  8.   8.  LAKE  NBFIQON. 

Although  the  representatives  of  the  Beaver  Line,  to  which  both  these  steamers 
belong,  were  personally  seen,  they,  for  their  own  reasons,  preferred  to  answer  my  ques- 
tions regarding  them  by  letter,  as  follows :  "  In  reply  to  your  inquiries  as  to  cattle  by 
the  above  steamers  from  Portland,  Me.,  arriving  here  on  the  16th  March  and  7th  April, 
1861, 1  have  to  inform  you  that  208  head  were  landed  affected  with  foot-and-mouth 
disease  from  the  Lake  Manitoba,  and  113  head  from  the  Lake  Nepigon.  The  outward 
cargoes  by  eaoh  steamer  were  the  usual  general  cargoes,  and  contained  no  hides,  skins, 
head-ropes,  pails,  <fcc  The  disease  did  not  develop  during  the  voyage  sufficiently  to 
come  under  the  notice  of  the  captain  and  officers  of  the  steamers,  and  no  entries  were 
made  in  the  log-book  respecting  it.  On  the  voyage  in  question  the  Lake  Manitoba 
left  Portland  the  5th  of  March,  and  the  Lake  Nepigon  the  22d  of  the  same  month,  but 
had  no  live  stock  on  snipes  account  on  board.  Tne  shippers  of  the  cattle  were  Messrs. 
K.  Craig  &  Co.  and  D.  H.  Craig,  ex.  Lake  Manitoba;  Messrs.  R.  Craig  &  Co.  and  D. 
H.  Craig,  ex.  Lake  Nepigon.1' 

Calling  upon  Messrs.  George  Warren  &  Co.,  representatives  of  the  steamers  Pales- 
tine and  Iowa,  I  received  the  following  information: 

-  STEAMSHIP  PALESTINE. 

The  steamer  left  Liverpool  on  her  outward  voyage  February  24,  having  among  her 
cargo  4  casks  skins.  Although  there  was  no  mention  of  there  being  any  head-ropes, 
&c.y  on  board.  I  was  assured  that  possibly  there  might  have  been  some,  as  they  often 
take  them.  On  the  homeward  voyage  she  left  Boston  March  12,  and  arrived  in  Liver- 
pool and  discharged  her  animals  by  going  alongside  the  landing  stage  (as  all  vessels 
do  at  this  port)  on  the  27th  of  March,  when  186  head  were  condemned  as  suffering  from 
foot-and-mouth  disease. 

STEAMSHIP  IOWA. 

This  vessel  on  her  outward  voyage  left  Liverpool  April  12,  having  among  her  oargo 
4  casks  wet  skins,  328  bags  hide  cuttings,  4  bundle*  corn-bags  and  4  bundles  header  opes  from 
the  lairages  to  B.  Craig  f  Co.,  83  coils  old  rope,  500  salted  hides,  21  bales  dry  hides,  and 
125  bags  Yorkshire  wool.  She  left  Boston  on  the  homeward  trip  April  30,  at  noon,  with 
about  849  cattle  shipped  by  Thomas  Crawford  &  Co.,  S.  W.  Clark,  C.  M.  Acer  &  Co. 
(which,  the  gentlemen  remarked,  is  the  same  as  Craig),  R.  Craig  &  Co.,  John  S.  Era- 
ser, D.  Couffhlin,  P.  R.  Lingham,  and  T.  and  F.  Uttey.  The  first  disease,  said  by  one 
of  the  cattlemen  to  be  foot-and-mouth,  was,  says  the  ship'B  log,  noticed  at  8  a.  m. 
on  the  6th  of  May,  among  animals  belonging  to  C.  M.  Acer  <fe  Co.,  on  the  port  side  of 
the  after  steerage ;  on  tho  7th  of  May,  at  8  a.  m.,  the  same  trouble  was  showing  among 
cattle  by  the  forward  hatch,  belonging  to  R.  Craig  &  Co. ;  on  the  9th,  at  4  a.  m.,  it 
was  discovered  among  other  cattle  occupying  space  in  the  after  steerage,  forward 
steerage,  main  deck,  and  starboard  alley- way ;  on  the  10thr  at  4  a.  m.,dt  is  recorded 
that  foot-and-mouth  disease  is  still  spreading  among  the  cattle  all  over  tQe  main  deck, 
and  on  the  11th  of  May,  at  6  a.  m.,  at  which  time  they  were  landed  in  Liverpool,  the 
disease  had  spread  throughout  the  ship,  and  094  head  were  condemned  as  being  affected 
with  the  disease. 

The  Iowa  has  never  carried  to  America  from  England  any  cattle,  calves,  sheep,  or 

tgs;  neither  do  any  vessels  of  this  line  carry  live  stores.    The  cattle  fittings  are  put 

i  and  repaired  at  Boston. 
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STEAMSHIP  PHCENICIAN. 

This  vessel  is  of  tlie  Allan  Line,  and  of  that  division  of  it  having  its  headquarters 
at  Glasgow.  From  the  firm  there  I  have  the  following  information  concerning  her: 
On  the  two  previous  voyages,  that  is,  since  the  90th  of  September,  1880,  she  was 
employed  in  the  River  Plate  trade,  where  she  carried  no  cattle.  Upon  the  outward 
trip,  of  the  voyage  in  question,  she  had  simply  the  ordinary  general  cargo,  not  having 
among  it  any  articles  that  could  with  reason  be  supposed  to  have  been  in  any  way 
in  contact  with  diseased  animals  of  any  kind.  On  the  return  voyage  she  left  Boston 
at  1.45  p.  m.,  on  the  17th  of  May.  The  cattle,  239  head  in  all,  were  shipped  by  J.  Mc- 
Shane,  jr. ,  of  Montreal.  The  first  symptoms  of  si ckness  among  them  were  noticed  three 
days  after  the  vessel  had  left  port,  "on  an  old  bull; "  from  him  the  infection  speedily 
spread  through  the  rest  of  the  cattle,  until,  upon  the  31st  of  May,  when  she  landed 
them  at  Glasgow,  235  head  were  condemned:  as  suffering  from  foot-and-mouth  disease. 
Her  cattle  fittings  were  put  in  and  all  repaired  in  Boston.  She  did  not  carry  any  live 
stores,  nor  was  there  anything  about  her  whioh  could  have  given  rise  to  the  disease. 
In  a  letter  on  the  subject  the  Messrs.  Allan  say,  "We  are  satisfied  that  the  ailment 
originated  with  the  old  bull,  and  was  brought  from  America ;  he,  however,  had  recov- 
ered before  the  end  of  the  voyage."  * 

Concerning  this  shipment,  I  had  learned  early  in  June,  from  the  Messrs.  Allan,  at 
Boston{  that  of  the  239  animals  shipped  on  this  vessel  by  Mr.  McShane,  six  car-loads, 
consisting  of  103  head,  were  Canadian  cattle,  and  137  head  were  Western  States  stor*. 
These  tteers  were  bought  of  Munroe,  of  Brighton  (Boston),  and  the  lot  was  made  up  as 
follows: 

Thirty-head  lot,  averaging  1,331  pounds,  bought  of  R.  Strahom  &  Co.,  Chicago, 
May  7. 

Thirty-seven  head,  of  a  lot  of  127  head,  averaging  1,302  pounds,  bought  of  R.  Stra- 
hom &  Co.,  Chicago,  May  7. 

Sixteen-head  lot,  averaging  1,400  pounds,  bought  of  R.  Strahom  &  Co.,  Chicago, 
May  7. 

five  head,  of  a  lot  of  30  head,  averaging  1,224  pounds,  bought  of  Reynolds,  Enoch 
&  Co.,  Chicago.  May  7. 

Four  head,  of  a  lot  averaging  1,685  pounds,  bought  of  Robinson,  Chicago,  May  7. 

Forty-five  head,  of  a  lot  of  82  head,  averaging  1,329  pounds,  bought  of  Daly,  Miller 
&  Co..  Sain£  Louis,  May  6. 

Giving  the  total  of  137  animals,  making,  Mr.  Munroe  assmred  me,  a  nice  straight  lot 
of  steers. 

I  afterwards  learned  that  Mr.  McShane  had  frequently  shipped  cattle  to  Liverpool 
during  the  existence  in  the  lairages  there  of  foot-and-mouth  disease,  and  I  was  told  by 
another  shipper,  who  has  had  more  or  less  to  do  with  him,  that  it  was  McShane's  prac- 
tice, as  well  as  that  of  nearly  all  exporters,  to  bring  back  and  use  their  old  head-ropes.  * 

STEAMSHIP  ISTRIAH. 

I  am  indebted  to  Messrs.  Frederick  Leyland  &  Co.,  the  owners  of  this  steamer,  for 
the  following  particulars:  She  left  Liverpool  on  the  outward  voyage  May  12,  having 
among  her  cargo  9  bales  wool  waste,  2  bales  hair,  3  casks  salted  skins,  350  bundles 
salted  calf  skins,  272  coils  old  rope,  31  bales  wool,  11  casks  salted  skins,  868  wet  salted 
hides,  3  bundles  calf  skins,  and  259  bales  wool.  On  the  homeward  voyage  she  left 
Boston  en  the  29th  of  May.  Although  the  log  makes  no  mention  of  any  disease  among 
the  cattle,  it  does  mention  in  several  instances  sickness  and  death  among  the  sheep  on 
board,  which  fact  carries  the  inference  that  had  anything  wrong  been  noticed  with 
the  cattle,  it,  too,  would  have  been  "logged."  She  discharged  the  cattle  in  Liverpool 
at  4.40  p.  m.,  June  9,  when  137  head  were  condemned  as  having  foot-and-mouth  dis- 
ease.   The  sheep  were  not  mentioned  as  being  affected. 

This  vessel,  as  well  as  others  of  this  line,  have  frequently  carried  back  head-ropes; 
they  are  brought  from  the  lairages  and  taken  charge  of  during  the  voyage  by  the  ser- 
vants of  the  owners  of  the  cattle  who  return  upon  the  steamers. 

The  shippers  of  the  cattle  were  Messrs.  Swift  Bros.  &  Co.,  and  Messrs.  J.  and  C. 
Coughlin,  who  are  regularly  engaged  in  the  trade  between  Boston  and  Liverpool. 
Afterwards,  in  an  interview  with  one  of  the  Messrs.  Coughlin,  I  learned  that  their 
practice  was  to  collect  their  head-ropes  in  the  lairages  and  reship  them  for  use  in 
America,  and  that  he  would  rather  use  a  new  rope  with  every  animal  than  have  this  . 
disease  appear  among  them,  and  he  thought  othershippers  entertained  the  same  views. 

*  James  McShane,  jr.,  shipped  cattle  from  Boston  to  Liverpool  as  follows;  January 
27,  177  head,  on  the  Pembroke;  February  18,  100  head, on  the  Glamorgan:  February 
23,  SO  head,  on  the  Pembroke;  April  6, 130 head,  on  the  Pembroke;  April  13, 175  head, 
on  the  Glamorgan. 
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The  investigations  so  far  seemed  to  point  to  the  fact  that  from  whatever  source 
the  infection  had  reached  the  American  animals,  the  vessels  themselves,  in  their  gen- 
eral cargoes  and  management,  should  be  held  blameless,  and  that  notwithstanding  a 
few  instances  in  which  its  appearauce  might  reasonably  be  due  to  other  causes,  nota- 
bly in  the  second  cargoes  of  the  steamers  France  and  City  of  Liverpool,  the  outbreaks 
were  directly  chargeable  to  the  self-same  infection  that  had  already  caused  so  much 
trouble  in  Great  Britain,  conveyed  by  the  indiscriminate  use  of  the  head-ropes,  &o., 
coming  from  the  foreign  animals'  wharves  at  Deptford  and  Liverpool,  which  were, 
at  that  time,  hotbeds  of  the  disease.  It  remained,  then,  to  ascertain  how  these  prem- 
ises became  infected  j  how  this  infection  could  have  been  conveyed  to  these  articles ; 
how  they,  having  become  impregnated  with  the  virus,  could  havecome  in  contact  with 
the  cattle  in  such  a  way  as  to  cause  the  outbreaks  which  undoubtedly  had  taken  place 
in  mid-ocean,  and  not  at  the  same  time  have  been  introduced  to  our  various  seaboard 
markets. 

INTRODUCTION  AND  SPREAD  OF  THE  DISEASE  IN  THE  DEPTFORD  MARKET. 

In  the  report  of  the  Veterinary  Department  of  the  Privy  Council  office  for  1880,  Pro- 
fessor Brown  writes : 

"In  the  middle  of  September  last,  the  inspector  of  the  Privy  Council  at  Deptford 
had  his  attention  called  to  the  existence  of  the  signs  of  foot-and-mouth  disease  in  the 
tongues  of  some  French  cattle  which  had  been  slaughtered  in  the  market ;  no  symptoms 
of  the  disease  had  been  seen  in  the  animals  during  life,  but  the  morbid  appearances 
were  characteristic,  and  left  no  room  for  doubt  as  to  the  nature  of  the  infection.  Soon 
afterwards,  on  September  20,  a  cargo  of  cattle  from  Havre  were  landed  at  Deptford 
from  the  snip  Swallow,  and  on  inspection  the  second  day  after  landing  some  ox  them 
were  round  to  be  affected  with  foot-and-mouth  disease. 

4  *  The  disease  thus  introduced  into  Deptford  foreign-  cattle  market  continued  to  spread 
among  the  animals  which  were  landed  there,  and  as  the  lairs  at  that  time  were  over- 
crowded with  animals  from  America  as  well  as  from  Europe,  no  opportunity  was 
afforded  for  the  effectual  disinfection  of  the  places  where  disease  had  existed,  and  con- 
sequently animals  which  were  perfectly  healthy  on  landing  became  infected  soon  after 
entering  the  lairs." 

From  the  assistant  inspector,  in  relation  to  the  same  matter,  I  have  it  that  "foot- 
and-mouth  disease  was  brought  to  Deptfort  by  the  steamship  Swallow  from  Havre.  Sep- 
tember 20, 1880 ;  she  had  on  board  fifty-seven  cattle,  thirty  of  which  were  affected 
with  the  disease ;  other  cargoes  with  foot-and-mouth  disease  were  landed  at  Deptford, 
from  France,  November  8  and  December  17, 1880." 

In  a  conversation  upon  the  subject,  the  inspector  of  the  Privy  Council  at  Deptford 
said  to  me  that  if  he  remembered  rightly  their  first  real  trouble  was  during  the  latter 
part  of  September,  1880,  and  was  caused  by  some  animals  coming  from  France;  from 
these,  foot-and-mouth  disease"  spread  over  the  entire  premises.  From  that  time  onward 
it  had  caused  them  mnch  trouble,  and  they  have  taken  a  number  of  extra  precautions 
as  to  disinfecting,  and  so  on.  He  further  said  that  upon  going  into  the  lairages  ani- 
mals are  necessarily  greatly  mixed,  and  in  a  number  of  instances  he  remembered  that 
there  had  been  cattle  landed  from  the  United  States  in  a  healthy  condition  which 
had  afterwards  contracted  foot-and-mouth  disease  on  these  premises  through  coming 
in  contact,  either  directly  or  indirectly,  with  those  from  other  countries  already  dis- 
eased. Alterations  were  then  under  consideration,  which,  when  carried  out,  it  was 
hoped  would  overcome  this  evil.  The  lairages  were  not  then  (July  20)  nearly  as 
badly  infected  as  they  had  been,  but  still  it  was  not  improbable  that  even  then  some 
of  the  infection  might  remain  about  the  premises ;  in  fact,  quite  recently  he  had  dis- 
covered its  existence  in  animals  that  had  been  landed  healthy,  and  that  could  have 
contracted  it  only  from  their  contaminated  surroundings. 

INTRODUCTION  AND  SPREAD  OF  THE  DISEASE  IN  THE  LIVERPOOL  MARKETS. 

The  history  of  the  introduction  and  spread  of  foot-and-mouth  disease  into  and  through 
the  Liverpool  lairages  is  in  some  respects  remarkable,  and  inasmuch  as  it  has  never 
pet,  to  my  knowledge,  been  given  publicly,  it  will,  perhaps,  be  worth  while  to  give 
it  here  at  length.  For  my  ability  to  do  so  I  am  greatly  indebted  to  Mr.  Moore,  the 
local  inspector  of  the  Privy  Council,  whose  exact  methods  of  preserving  the  various 
data  in  connection  with  his  inspections  were  invaluable  to  me  in  this  case. 

Very  early  in  January,  1881,  the  steamship  Brazilian,  bringing  cattle  from  Boston 
to  Liverpool,  upon  entering  the  river  Mersey,  grounded,  and  in  trying  to  get  off  be- 
came disabled  to  such  an  extent  that  it  was  found  to  be  necessary  to  take  the  cattle 
from  her  where  she  lay.    Engaged  in  this  work  were  several  small  boats,  as  follows: 

January  4 —  Head. 

The  tug  Cruiser  brought  up Ill 

The  tug  Wrestler  brought  up Ill 

The  tug  Bover  brought  up « G5 


ft 
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Head. 

The  tag  Knight  Templar  brought  up 53 

The  tug  Knight  of  Malta  brought  up 33 

The  tug  Fury  brought  up 1 

The  tug  Republic  brought  up 3 

Ferry-boat  Sunflower  brought  up 224 

Flat-boat  Mersey  brought  up 32 

The  tug  Lord  Lyons  brought  up « *     1 

The  tug  Ajax  brought  up 4 

Flat-boat  Mersey  (2  cargoes)  brought  up 24 

Mudhopper  B  brought  up 2 

Crane  barge  Ironsides  brought  up «. 1 

In  all,  665  animals  were  thus  landed  at  the  Woodside  lairage.  There  were  ten  others 
landed,  part  at  Wallasey  and  part  at  Huskisson  No.  2  lairages,  and  one  swam  ashore 
and  was  killed  on  the  beach.  Of  the  health  of  these  animals,  Mr.  Moore  says:  "I 
examined  them  all  on  the  5th  and  found  them  free  from  disease.  On  the  9th  a  bollock, 
one  of  those  landed  at  Woodside,  was  found  sick.  He  was  slaughtered,  and  the  post- 
mortem examination  revealed  recent  foot-and-mouth  disease.  There  were  vesicles  in 
the  mouth  and  on  the  tongue,  but  none  on  the  feet.  On  the  10th  three  cases  more  were 
discovered  in  the  same  lot,  and  on  the  11th  two  more  were  found."  It  seems  that 
these  animals,  as  soon  as  the  disease  was  discovered,  were  killed  very  auickly,  for, 
while  at  midnight  of  the  8th  452  of  them  were  still  alive,  there  were  on  the  11th  but 
9  head  remaining.  This  probably  accounts  for  the  fact  that  no  more  oases  were  dis- 
covered among  them.  On  the  morning  of  the  11th  the  premises  with  the  remaining  9 
animals  were  locked  up,  and  no  one  but  the  attendants  allowed  to  enter.  The  animals 
were  quickly  killed,  and  disinfection  of  the  place  they  had  occupied  commenced. 

There  were  on  the  other  half  of  the  wharf  8  bulls  remaining  from  a  cargo  of  32 
animals  landed  healthy  on  the  7th  of  January,  from  the  steamship  England,  from  New 
York.  On  the  10th,  or  eight  days  after  the  Brazilian  outbreak  was  first  noticed,  4 
of  these  were  found  diseased.  They  were  killed,  the  premises  disinfected,  and  the 
wharf  was  not  again  used  until  after  January  29.  It  could  not  be  ascertained  to  be 
a  fact  that  any  of  the  boats  engaged  in  this  transshipment,  except  the  Mersey,  Were 
in  the  habit  of  carrying  home-cattle  about  the  river.  She  undoubtedly  was,  and 
there  was  also  some  little  indication  that  the  ferry-boat  Sunflower  had  done  the  same 
thing.  To  one  of  these  two  boats  then  conveying  infection  contracted  from  English 
animals,  previously  carried,  to  those  brought  by  it  from  the  disabled  steamer,  must  be 
ascribed  the  honor  of  introducing  foot-and-mouth  disease  into  this  lairage,  for,  when 
the  history  as  related  is  considered,  and  when  it  is  remembered  what  a  short  time  is 
necessary  for  its  incubation,  any  other  explanation  of  the  occurrence  seems  impossible. 

Nothing  more  was  seen  of  foot-and-mouth  disease  here  until  on  the  17th  of  March, 
more  than  two  months  afterward,  the  steamship  Lake  Manitoba,  from  Portland, 
landed  a  cargo  of  259  head,  among  which  were  found  208  cases.  They  were  landed  at 
Woodside,  and  were  all  slaughtered  by  the  19th.  The  portion  of  the  wharf  occupied 
by  them  was  disinfected  and  closed  up,  remaining  so  until  the  29th. 

On  the  27th  of  March  the  steamship  Palestine  landed  at  Wallasey  240  oxen,  among 
which  were  186  cases  of  foot-and-mouth  disease.  They  were  all  slaughtered  by  the 
29th,  and  the  wharf  was  closed  for  eleven  days. 

On  the  7th  of  April  the  steamship  Lake  Nepigon,  from  Portland,  landed  at  Woodside 
141  oxen,  among  them  113  cases  of  the  disease.  All  of  these  were  soon  slaughtered 
and  the  wharf  closed  for  a  time.  On  May  11  the  steamship  Iowa,  from  Boston, 
landed  at  Wallasey  859  oxen,  among  them  694  cases  of  the  disease.  All  of  these  were 
slaughtered  by  the  16th,  and  the  wharf  was  closed  from  then  until  the  31st.  On  the 
9th  of  June  the  steamship  Istrian,  from  Boston,  landed  at  Woodside  371  oxen,  among 
which  were  found  137  cases  of  foot-and-mouth  disease.  These  were  slaughtered  by 
the  19th,  and  the  wharf  was  closed  until  the  3d  of  Julv. 

Regarding  the  spread  to  healthy  animals  in  the  buildings,  Mr.  Moore  made  to  me 
the  following  statement :  «'  On  January  4,  oxen  ex.  steamship  England,  from  New  York, 
were  infected  in  the  Woodside  Jairages  by  the  Brazilian  lot.  Oxen  which  were  landed 
healthy  from  the  steamship  Canopus  on  the  23d,  from  the  steamship  Pembroke  on  the 
20th,  and  from  the  steamship  Bavarian  on  the  22d,  were  found  on  the  27th  of  April  to 
have  contracted  the  disease.  The  steamship  Blyrian,  from  Boston,  landed  her  cargo  of 
346  oxen  on  the  26th  of  April,  all  healthy.  These  animals  were  examined  carefully 
every  day,  and  on  the  30th  foot-and-mouth  disease  was  found  among  them. 

The  steamship  Lake  Manitoba,  on  the  27th  of  Aoril,  landed  338  oxen,  all  healthy. 
They  were  carefully  watched,  and  the  disease  made  its  appearance  among  them  on  the 
1st  of  May. 

On  the  28th  of  April  the  steamship  Minnesota  landed  a  cargo  of  406  oxen,  all  healthy. 
On  the  1st  of  May  foot-and-mouth  disease  appeared  among  them. 

On  the  4th  of  May  the  steamship  Massachusetts  landed  565  bullocks,  all  healthy. 
They  were  examined  every  day,  and  on  the  7th  one  case  only  had  been  discovered. 
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They  were  not  "mouthed,"  and  the  batchers  may  have  removed  and  killed  cases  that 
were  not  seen,  but,  so  far  as  is  known,  only  16  of  this  whole  lot  became  diseased. 

On  the  8th  of  May  four  oases  were  found  among  previously  healthy  cattle  that  had 
been  landed  from  the  steamship  Ontario,  May  4. 

On  the  9th  of  May  foot-and-mouth  disease  was  found  among  previously  healthy  ani- 
mals that  were  landed  on  the  4th  from  the  steamships  Bulgarian  and  Palestine. 

On  the  11th  of  May,  at  7.50  a.  m..  the  steamship  Iberian  landed  a  cargo  of  352  oxen. 
They  remained' healthy  up  to  the  loth,  when  the  disease  was  found  to  be  among  them. 

On  the  18th  of  May  the  steamship  Toronto  landed  251  cattle.  The  first  evidence  of 
the  disease  among  these  animals  was  observed  on  the  24th. 

On  the  26th  of  June  six  cases  of  foot-and-mouth  disease  were  found  among  oxen  that 
had  been  landed  healthy  from  the  steamship  Palestine  on  the  17th.  This  infection  was 
supposed  to  have  been  from  the  cargo  of  the  Istrian,  which  landed  the  disease  on  the 
9th  of  June. 

GLASGOW. 

From  any  information  that  is  at  present  in  possession  of  this  Department,  I  think  that 
it  can  scarcely  be  said  that  the  premises  at  Glasgow  have  ever  become  infected,  for, 
although  it  is  true  a  cargo  of  condemned  animals  from  the  steamship  Phoenician  were 
landed  there,  they  were  so  quickly  killed  and  the  premises  so  thoroughly  disinfected 
that  it  seems  not  to  have  gained  any  foothold.  The  appearance  of  the  diseased  cargo 
there  seems  to  be  entirely  explained  by  the  evidence  already  given. 

Mr.  McShane,  the  shipper,  had  130  cattle  on  the  steamship  Pembroke,  which  left 
Boston  for  Liverpool  on  the  6th  of  April.  The  Pembroke  landed  all  her  cattle  in  a 
perfectly  healthy  condition  in  Liverpool  on  the  20th  of  April ;  on  the  27th,  however, 
they  were  unfortunate  enough  to  contract  the  disease  in  the  Woodside  lairages. 
Twenty  days  afterward,  or  on  the  17th  of  May,  we  find  Mr.  McShane  making  a  ship- 
ment of  239  cattle  on  the  steamship  Phoenician,  from  Boston  to  Glasgow,  from  among 
which,  upon  her  arrival  at  that  port,  235  head  were  condemned  as  suffering  from  fbot- 
and«*nouth  disease.  It  is  also  in  the  evidence  that  Mr.  McShane  was  in  the  habit, -as 
were  others,  of  bringing  back  and  using  again  head-ropes  that  had  done  previous 
service  upon  animals  in  the  contaminated  Liverpool  lairages. 

It  would  seem,  therefore,  that  the  Phoenician  outbreak  is  chargeable  to  infection 
brought  direct  from  Liverpool.  All  cattle  shipped  from  America  to  Great  Britain  are, 
after  going  on  board  the  steamer,  tied  to  stanchions  by  ropes  which  have  been  placed 
around  the  base  of  the  horns,  technically  known  as  "  head-ropes.'1  Upon  their  arrival 
at  the  port  of  destination,  the  end  that  was  made  fast  to  the  fixture  on  the  vessel  is 
untied,  and  the  animals,  with  the  ropes  still  hanging,  are  driven  into  the  lairs,  where 
they  are  to  remain  until  taken  out  for  slaughter.  At  Deptford  these  ropes  are  some- 
times removed  from  the  heads  in  the  lairages  when  they  are  sold,  at  others  they  ac- 
company them  to  the  shambles.  In  Liverpool,  so  far  as  I  have  observed,  they  always 
remain  on  the  animals  until  they  are  slaughtered.  In  this  way  every  chance  is  given 
for  their  thorough  impregnation  with  the  virus  of  any  contagious  disease  that  may  be 
present  in  either  the  lairs  or  the  slaughter  houses.  To  show  how  thorough  this  chance 
is  I  may  say  that  in  London  I  saw  a  lot  of  Dutch  bulls  tied  "head  on"  to  the  same 
rail  with  a  lot  of  American  bullocks;  also  a  lot  of  Spanish  head-ropes  hanging  over  a 
rail  to  which  American  animals  were  tied  at  the  time;  and  in  the  shamble  pens  were 
some  cattle  with  the  original  head-ropes  on,  some  with  ropes  supplied  by  the  butchers, 
and  others  without  either,  mixed  indiscriminately  with  Spanish  and  Dutch  cattle,  all 
awaiting  slaughter.  In  several  instances  the  animals  in  one  pen  were  tied  facing 
those  in  the  next,  all  to  the  same  raiL 

It  was  told  by  the  inspector  at  Deptford  that  no  head-ropes  had  been  returned  to 
America  for  two  years,  but  I  think  he  must  have  been  mistaken  in  this,  for  not  only 
were  dates  given  me  by  the  steamship  owners,  upon  which  they  had  received  and 
shipped  them,  but  on  several  occasions  while  at  Deptford  I  saw  large  bunches  of  them 
hanging  over  the  cross-rails,  which,  upon  inquiry  from  the  workmen  collecting  them, 
I  was  told  were  being  got  ready  for  reshipment  to  the  United  States. 

At  Liverpool,  Mr.  Moore  assured  me  that  old  ropes  were  constantly  returned,  and 
that  he,  realizing  the  danger  from  such  a  practice,  had  done  what  little  he  could  to 
prevent  it.  From  inquiry  and  personal  observation  I  find  that  as  a  rule  cattle  going 
abroad  are  " roped"  either  after  the  car  load  arrives  at  the  dock,  when  a  man  goes 
into  the  car  for  the  purpose,  or  else  not  until  the  animal  has  been  driven  from  the  oar 
on  to  the  steamer.  To  this  fortunate  circumstance,  and  for  no  other  reason  probably, 
is  it  that  the  animals  in  our  home  markets  have  so  far  escaped  foot-and-mouth  disease. 

Although  following  the  movements  of  contagion  is,  as  a  rule,  not  the  most  certain 
of  all  pursuits,  it  does  seem  as  if  this  investigation  into  the  causes  of  the  appearance  of 
this  disease  among  some  of  our  cattle  landed  in  Great  Britain  during  the  past  year  had 
been  attended  witn  success,  and  that  while  certain  dangerous  practices  are  allowed  in 
the  matter  of  unsafe  articles  of  import,  such  as  unwashed  wools,  green  hides,  skins,  &c, 
there  is  no  one  cause  among  them  all  sufficiently  constant  to  be  regarded  with  any- 
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thing  more  than  suspicion.  On  the  other  hand,  the  evidence  plainly  showB  that  to 
an  article  not  looked  upon  or  imported  as  cargo,  out  simply  sent  back  to  accommodate 
the  cattle  shippers,  and  used  by  them  without  a  thought  of  danger,  must  be  ascribed 
the  cause  of  the  outbreaks,  and  when  the  evidence  is  read  the  transmission  of  foot- 
and-mouth  disease  by  the  head-ropes  seems  so  simple  and  easy  of  accomplishment  that 
the  wonder  is  that  any  one  conversant  with  the  practice  of  the  trade  need  for  a  moment 
have  had  any  doubt  as  to  the  true  source  of  the  infection. 

To  prevent  future  outbreaks  of  the  kind  I  shall  recommend  for  your  consideration 
that  Congress  be  asked  to  pass  a  law  prohibiting,  under  certain  penalties,  the  intro- 
duction of  all  articles  from  the  foreign  animals'  wharves  of  Great  Britain,  and  that 
custom  officers  be  directed  enforce  such  law. 

TRICHINJB  IN  6WIKB. 

In  relation  to  that  part  of  my  instructions  directing  me  to  Examine  the  hogs  arriv- 
ing in  Great  Britain  from  the  United  States,  with  a  view  of  ascertaining  to  how  great 
an  extent  they  are  diseased,  or  are  infected  with  trichinae,  I  have  to  report  that  during 
my  stay  no  such  animals  were  landed.  But  as  tending  to  give  some  idea  of  the  per- 
centage of  animals  thus  affected  (and  it  will  not  probably  be  found  to  be  in  excess  of 
these  figures),  I  will  call  your  attention  to  the  following  extracts  from  the  report  of 
the  Veterinary  Department  of  the  Privy  Council  Office  for  the  year  1879 : 

"The  slaughter  of  large  numbers  of  American  swine  at  the  port  of  landing,  on  ac- 
count of  swine  fever,  afforded  an  opportunity  of  obtaining  specimens  of  flesh  for  exam- 
ination, with  a  view  to  ascertain  what  proportion  of  the  animals  were  infected  with 
trichina.  The  inspectors  of  the  Veterinary  Department  examined  279  separate  portions 
of  swine's  flesh  which  were  sent  from  Liverpool,  and  detected  living  trichinas  m  three 
specimens;  *  *  *  but  it  was  not  deemed  expedient  to  prohibit  tne  introduction  of 
American  pork  into  this  country,  for  the  reason  that  such  a  measure  would  have  dam- 
aged the  trade  without  producing  any  satisfactory  results.  A  large  proportion  of  the 
objectionable  meat  would  have  been  sent  to  this  country  by  a  circuitous  route,  and 
thus  the  object  of  the  restriction  would  have  been  defeated,  besides  which,  trichinosis 
among  swine  is  known  to  exist  in  Germany,  and  it  probably  exists  in  other  exporting 
countries,  so  that  nothing  short  of  total  prohibition  of  swine  flesh  in  all  forms  from  all 
foreign  sources  would  have  been  effectual." 

In  view  of  the  recent  total  embargo  placed  by  some  of  the  foreign  governments 
upon  the  imports  of  our  hog  products  into  tbeir  countries,  on  account  of  the  alleged 
existence  in  them  of  trichina,  I  would  suggest  that  an  inquiry  be  established  which 
shall  point  out,  first,  the  actual  percentage  of  American  hogs  that  are  infected  by 
this  parasite ;  second,  the  portion  of  the  country  in  which  the  largest  percentage  of 
animals  so  affected  are  found  to  exist;  third,  the  nature  of  the  food,  if  there  is  any 
difference,  that  these  pigs  receive;  fourth,. whether  animals  that  are  kept  around 
the  home  buildings  are  more  subject  than  are  those  kept  in  the  field  to  the  invasion  of 
this  entozoon,  and  all  other  matters  relating  to  the  question  which  may  aid  in  devising 
such  means  as  shall  decrease  to  a  minimum  their  existence  in  American  pork  products. 

CONDITION  OF  ANIMALS  ARRIVING  IN   GREAT  BRITAIN. 

The  losses  occasioned  by  death  and  injury  to  cattle  while  being  shipped  abroad  have 
been  greatly  reduced,  and  they  are  now  landed  at  the  various  ports  of  Great  Britain 
in  a  much  better  condition  than  formerly.  Indeed,  notwithstanding  the  much  greater 
distance  they  are  necessarily  carried,  they  arrive  with  fewer  bruises  and  in  better 
condition  generally  than  do  those  from  some  of  the  neighboring  European  porta. 
This  gratifying  condition  of  affairs  is  due  to  the  good  care  and  improved  methods  of 
ventilation,  &c,  adopted  by  the  owners  of  steamships.  Experience  in  the  trade,  and 
the  requirements  of  the  insurance  companies,  have  compelled  many  improvements  for 
the  comfort  and  safe  transport  of  these  animals.  More  light  and  space  are  given 
them,  and  by  means  of  various  ventilating  devices  an  abundance  of  fresh  air  is  fur- 
nished throughout  the  entire  voyage.  In  most  of  the  vessels  a  method  of  drainage 
into  the  bilge  has  been  arranged,  which  may  be  pumped  out  as  often  as  desirable. 
While  much  has  been  done  in  this  direction  by  the  steamship  owners  alone,  the  man- 
agers of  the  insurance  companies  interested  have  not- been  idle,  but  so  great  has  been 
the  care  exercised  by  them  in  the  selection  of  animals  for  transportation  and  the  prov- 
ident provisions  made  for  them  during  the  voyage  that  the  losses,  which  amounted  to 
more  than  5  per  cent,  from  January  1  to  September  30,  1880,  have  been  reduced  to 
about  2±  per  cent,  during  the  same  months  of  this  year.  Notwithstanding  this  great 
improvement,  the  weather  during  some  parts  of  the  past  season  has  been  the  most 
severe  ever  known  to  the  trade. 
Very  respectfully. 

CHABLES  P.  LYMAN,  F.  B.  C.  V.  S. 

Washington,  D,  C,  November  15,  1881. 
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CONTAGIOUS  PLEUROPNEUMONIA  IN  NEW  YORK. 


Report  of  Dr.  Hopkins. 


Owing  to  circumstances  over  which  the  department  had  no  control,  the  investiga- 
tion in  the  State  of  New  York  was  "brought  to  a  close  on  or  about  the  20th  of  May  last. 
The  examinations  made  in  that  State  by  James  D.  Hopkins,  D.  V.  S.,  from  April  8  to 
May  17,  will  be  found  recorded  below.  From  information  received  from  the  highest 
authority  in  suoh  matters  in  this  State,  it  would  seem  that  contagious  pleuropneu- 
monia prevails  to  about  the  same  extent  that  it  did  prior  to  the  recent  efforts  of  the 
State  authorities  to  stamp  it  out.  Dr.  James  Law,  in  writing  to  the  Commissioner  of 
Agriculture,  under  date  of  October  10,  last,  says : 

"  Putnam  County,  whioh  was  purged  from  the  plague  in  the  early  part  of  last  year, 
has  been  infected  (one  herd  at  least)  for  the  whole  past  summer;  Westchester  Count  v 
contains  at  least  two  centers  of  infeetion,  and  Richmond  (Staten  Island)  two,  though 
both  these  counties  had  been  purged  of  the  infection;  New  York  City,  which  was  all 
but  rid  of  the  plague,  harboring  it  only  in  places  known  and  circumscribed,  is  again 
suffering ;  and  finally,  the  east  end  of  Queen's  County,  which  had  been  long  clear, 
has  been  extensively  infeoted.,, 

[For  detailed  report  of  examinations  made  by  Dr.  Hopkins  see  next  page.] 
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CONTAGIOUS  PLEUROPNEUMONIA  IN  NEW  JERSEY. 


Repobts  of  Drs.  Miller  and  Cobltbb. 


Hon.  Oeobox  B.  Loring, 
f  Commissioner  of  Agriculture: 

Sib  :  In  accordance  with  your  request  I  have  the  honor  herewith  to  forward  yon  a 
brief  suinmary  report  of  the  work  done  upon  the  veterinary  staff  of  the  Department 
of  Agriculture  since  the  date  of  my  appointment,  May  12  last,  until  the  present 
time. 

My  first  official  act,  after  receipt  of  proper  authority,  was  to  establish  a  border  quar- 
antine between  Philadelphia  and  Camden,  and  other  points  on  this  side  of  the  river, 
in  order  that  cattle  passing  over  the  ferries  should  be  detained  for  the  purpose  of 
inspection. 

To  facilitate  the  transportation  and  examination  of  the  same,  cattle  pounds  were 
erected  at  eaeh  ferry  yard  into  which  all  stock  were  ordered  to  be  driven  and  detained 
until  such  time  as  they  could  be  seen  and  inspected. 

Owing  to  the  distance  of  some  of  the  ferries  from  a  central  locality,  much  delay 
must  sometimes  be  necessarily  imposed,  and  I  very  soon  found  it  absolutely  impera- 
tive to  employ  a  proper  person  to  watch  and  assist  at  the  yards  in  order  to  prevent 
some  of  the  drivers  rrom  removing  their  stock  prior  to  examination.  The  person  so 
employed  was  invested  with  authority  to  arrest  any  person  or  persons  unwilling  to 
comply  with  the  order  of  quarantine  and  inspection.  I  am  happy  to  state  that  no 
arrests  have  thus  far  been  required,  as  I  have  endeavored  to  accommodate  all  parties 
as  far  as  was  in  my  power  as  rapidly  as  possible,  and  in  order  to  do  so  have  very  fre- 
quently had  to  employ  the  assistance  of  Dr.  Zuill,  D.  V.  8.,  of  Philadelphia,  to  visit  a 
number  of  the  ferry  yards  while  I  was  engaged  at  others. 

Since  the  establishment  of  the  quarantine  order,  7,164  cattle  have  been  examined. 
Many  of  them  have  been  sick  with  the  ordinary  diseases  of  cattle,  and  quite  a  number 
have  been  found  to  be  infected  with  diseases  of  an  infectious  or  contagious  character. 
Bnt  I  am  glad  to  inform  yon  that  but  very  few  oases  of  contagious  pleuropneumonia 
(the  disease  for  which  I  was  instructed  to  examine)  have  been  found  in  comparison  to 
the  number  of  cattle  examined.  All  of  them,  however,  have  been  carefully  reported 
to  the  department,  and  the  source  of  the  disease  traced  Whenever  it  was  possible  to 
do  so. 

The  first  case  was  discovered  June  29, 1881,  and  the  animal  traced  back  to  Wilming- 
ton, Del.,  where  she  was  reported  as  one  of  a  lot  that  came  from  Baltimore.  Ma. 
Another  case,  on  July  6,  in  a  lot  of  four  calves  from  Marple,  Delaware  County,  Penn- 
sylvania, all  of  which  were  slaughtered  at  the  abattoir,  and  two  of  whicfy  showed 
lung  lesions.  The  next  case,  on  July  12,  that  of  a  cow  and  calf  in  a  lot  of  eighteen 
from  West  Philadelphia  stock  yards.  The  cow  was  ordered  to  be  killed  by  the  State 
board  of  health,  and  a  post-mortem  examination  revealed  the  disease  well  marked  in 
both  lungs;  lesions  were  also  plainly  seen  in  the  lungs  of  the  calf.  On  July  22  a 
calf  brought  from  Guineatown,  Bucks  County,  Pennsylvania,  was  detected  by  Dr. 
Zuill,  ana  the  case  referred  to  me,  which  I  immediately  condemned  to  be  slaughtered, 
when  a  post-mortem  examination  fully  confirmed  our  diagnosis. 

On  the  14th  of  September  two  cases  were  ordered  into  close  quarantine  as  very  sus- 
picious. A  proper  history  was  afterward  obtained,  stating  that  they  originally  came 
from  West  Virginia  to  Baltimore,  where  they  were  resold  and  shipped  from  Baltimore 
stock  yards  to  West  Philadelphia.  Being  fat,  they  were  ordered  to  the  abattoir  for 
slaughter,  and  a  post  mortem  examination  showed  the  suspicions  to  be  well  founded. 

On  the  22d  of  September  two  cows  were  discovered  in  a  herd  that  came  from  Glen- 
dale,  Northampton  County,  Pennsylvania.  On  the  29th  two  others,  in  a  lot  that  came 
from  Bethlehem,  Pa.,  all  of  which  had  been  herded  together  at  the  New  Jersey  State 
Fair,  in  charge  of  A.  S.  8himer,  and  which  were  affected  with  lung  trouble.  A  sub- 
sequent investigation  made  by  Dr.  Gadsden,  of  Philadelphia,  would  seem  to  indicate 
that  the  animals  had  no  contagious  disease.  He  did  not,  however,  see  the  cattle  at 
the  time  of  his  visitation,  but  did  see  others  of  the  same  herd.  Almost  daily  cat- 
tle affected  with  Phthisis  Pulmonalis  VerminaUs  (hoose  or  husk)  are  seen  at  the  ferry 
yards,  and  in  view  of  the  fact  that  this  affection  has  been  alarmingly  fatal  in  young 
animals  in  this  State  during  the  last  two  or  three  years,  it  would  seem  as  if  some  legal 
measures  should  be  adopted  to  prevent  its  spread.  Other  diseases  of  animals,  such  as 
swine  plague,  glanders  in  horses,  chicken  cholera,  foot-rot  in  sheep,  etc.,  are  existing 
throughout  the  whole  State,  and  call  for  some  action  on  the  part  of  government. 

During  the  time  tJhat  has  elapsed  since  the  date  of  my  appointment,  especially  during 
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the  latter  part  of  July  and  the  month  of  August,  I  made  weekly  visits  to  the  State  of 
Delaware  as  instructed,  and  found  many  cases  of  infected  farms  and  several  acute  and 
chronic  cases  of  pleuro-pneumonia.  That  part  of  the  State  immediately  bordering  upon 
Pennsylvania  and  the  eastern  shore  of  Maryland  is  certainly  an  infected  locality,  and 
the  section  surrounding  Wilmington  had  suffered  from  the  ravages  of  the  disease.  The 
law  in  that  State  is  inoperative,  and  no  measures  are  taken  to  prevent  the  spread  of 
disease. 

From  my  investigations  thus  far,  I  must  conclude  that  contagious  pleuro-pneumonia 
of  cattle  exists  in  xfaw  York,  New  Jersey,  Pennsylvania,  Pelaware,  and  Maryland; 
that  other  diseases  of  animals,  especially  swine  plague,  glanders,  and  chicken  cholera, 
are  to  be  found  in  every  section  of  the  country.  From  my  personal  experience,  of  tl|p 
last  two  years  particularly,  I  believe  that  the  only  way  to  exterminate  these  diseases 
is  to  stop  the  interstate  traffic  in  animals  from  infected  States,  to  thoroughly  examine 
all  cattle  crossing  from  one  State  to  another,  whether  from  infected  States  or  not,  and 
to  destroy  all  diseased  and  exposed  animals  at  sight. 

Since  the  system  of  inspection  was  adopted  at  this  point  a  very  decided  change  has 
taken  place  in  the  general  appearance  of  the  animals  crossing  these  ferries.  Instead 
of  poor,  delicate  looking,  half-starved  animals,  or  sick  or  almost  disabled,  as  was  for- 
merly the  case,  none  now  appear  for  inspection  but  the  very  best,  and  it  certainly  has 
proven  a  source  of  great  benefit  to  this  section  particularly.  No  suspicious  or  unhealthy 
cattle  are  allowed  to  pass  when  they  do  appear.  Aa  a  result,  dealers  and  droYsrs  do 
not  attempt  to  pass  inferior  animals  over  if  they  can  possibly  avoid  it.  Occasionally, 
however,  a  stranger  will  come  with  a  lot  driven,  directly  from  the  country,  or  tome 
parties  will  go  to  the  stock  yards  and  purchase  a  poor  class  of  animals  simply  because 
they  can  buy  them  cheap,  and  I  invariably  subject  them  to  a  thorough  examination 
and  inspection. 

The  work  has  been  vigorously  and  thoroughly  accomplished,  and  great  good  has 
been  derived  therefrom. 

Respectfully  submitted. 

WM.  B.  £.  MILLER,  J).  V.  8. 

Camdkn,  N.  J.,  October  31, 1881. 


Hon.  George  B.  Loring, 

Commissioner  of  Agriculture: 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  work  done  by  me  since 
acting  as  agent  for  the  Department  of  Agriculture  in  investigating,  inspecting,  locat- 
ing, and  reporting  the  existence  of  contagious  pleuro-pneumonia  among  cattle  in  this 
State.  On  March  21, 1881, 1  received  my  appointment  and  letter  of  instructions,  and 
immediately  proceeded  to  visit  localities  that  were  known  to  have  been  infected  by  the 
malady  in  the  past.  My  previous  connection  with  an  organisation  that  existed  in  this 
State  a  year  prior  to  tkis  time,  made  me  somewhat  familiar  with  such  places.  I  also 
prepared  and  had  printed  two  thousand  circulars  which  I  caused  to  bo  circulated 
among  stock  raisers  in  different  parts  of  the  State,  requesting  those  having  the  malady, 
or  reasons  to  believe  they  had  it  in  their  herds,  to  report  the  same  to  me  at  my  office 
without  unnecessary  delay,  and  I  am  happy  to  state  a  number  responded  to  it.  Upon 
investigation,  however,  a  majority  of  oases  proved  to  be  some  other  form  of  disease  re- 
sembling contagious  pleuro-pneumonia  in  its  symptoms.  I,  however,  found,  as  a  rule, 
the  farmers  were  difficult  to  approach,  and  in  a  number  of  oases  tried  to  cover  up  the 
existence  of  the  disease  as  much  as  possible.  This  difficulty  may  bo  overcome  by  arm- 
ing those  whose  duty  it  is  to  make  inspections,  with  authority  to  enter  any  premises 
where  they  suspect  the  malady  to  exist.  Being  at  liberty  to  exercise  my  own  judg- 
ment in  adopting  the  best  means  to  find  where  the  disease  existed,  I  consulted  the 
State  board  of  health  through  its  secretary,  and  made  a  proposition  to  go  personally 
to  all  reported  infected  places,  make  the  necessary  inspections,  and  furnish  a  dupli- 
cate report  to  them  free  of  expense,  if  they  would  aoquaint  me  with  cases  reported  to 
them. 

The  movement  of  cattle  out  of  the  State  is  limited  to  high-bred  stock,  and  from  farms 
that  are  so  well  managed  that  contagious  diseases  cannot  get  a  foothold.  There  are, 
however,  a  large  number  of  young  calves  moved  from  New  York  for  slaughter,  through 
the  abattoir  building,  at  Jersey  City,  to  various  parts  of  the  State,  and  as  there  are  no 
restrictions  imposed  they  may  be  a  means  of  conveying  pleuro-pneumonia  to  other  lo- 
calities. The  most  of  the  calves  raised  in  the  State  are  fattened,  and  disposed  of  to  the 
butchers. 

The  annexed  tabulated  report  cannot  be  relied  upen  as  showing  the  actual  extent 
of  contagious  pleuro-pneumonia  in  the  State  at  the  present  time.  Enough,  however, 
has  been  gained  to  show  that  it  has  an  actual  existence,  but  not  to  the  same  extent  aa 
it  did  at  the  time  of  the  going  into  effect  of  the  first  act,  approved  March  13,  1879. 
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Counties. 

Holds. 

Number. 

Sick. 

Atlantio 

2 

5 

40 
70 

Burlington......  .............................................. ......... 

•  •*«•••■• 

Cunden .......................................................... 

Cn*ntarUuMl......T...... t.t-t........... , 

Pfrgfa ..,,.».........»»«.»«..«.,,,,.,,,...,...,....,.......»..»........ 

3 
10 
3 
10 
2 
16 
5 
9 
6 
3 
2 
8 
9 
6 
4 

29 

139 
54 

120 
76 

132 
73 

131 
85 
33 
92 
36 

141 

00 

5 

Essex 

15 

Gloucester.... 

Hudson  ................................................................ 

12 

Middlesex. 

8 

5 

Monmnuth  ..•>......  .*,*-...-r*..,...,.,....^.,.r.,,*. .->..*-..,.  T.. «.*...... 

Morris ^ « 

Passsio 

2 
2 

BuilfMK 

1 

Union...  ...................................................... ......... 

8 

GsveMfty •..........' 

Total ~ r 

97 

1,449 

52 

Respectfully  submitted. 
Nzwabk,  N.  J.,  October  11, 1881. 


JAMES  C.  CORLIES,  D.  V.  8. 


CONTAGIOUS  PLEUROPNEUMONIA  IN  PENNSYLVANIA. 


Rsvobt  of  Db.  Gadsden. 


Hon*  Geobot  B.  Losing, 

Commissioner  of  Agriculture  : 

Sib:  In  accordance  with  instructions  from  your  department,  I  herewith^  submit  a 
statement  of  the  extent  to  which  "contagious  pleuro-pneumonia"  has  prevailed  re- 
cently in  this  State,  and  the  efforts  made  by  the  State  authorities  for  its  extirpation. 

The  disease  has  existed  in  the  State  of  Pennsylvania,  to  a  greater  or  leas  extent,  for 
a  number  of  years ;  and  although  the  legislature,  by  act  of  April  12,  1866,  endeavored 
to  prevent  its  extension  and  prescribed  penalties  for  those  disposing  of  or  removing 
infected  animals,  no  systematic  attempt  seems  to  have  been  made  looking  to  the 
eradication  of  the  disease  by  the  destruction  of  affected  auimals,  until  the  spring  of 
1879.  when,  alarmed  by  the  fact  that  the  ports  of  Great  Britain  had  been  closed  to 
cattle  shipped  from  the  United  States,  and  it  being  learned  that  in  several  counties  of 
the  State  tine  disease  at  that  time  existed,  a  bill  was  introduced  in  the  legislature  pro- 
viding for  the  stamping  out  of  the  contagion. .  This  measure  met  with  most  vigorous 
opposition,  caused,  mainly,  by  the  declaration  of  certain  veterinary  surgeons,  that  the 
disease  was  not  contagious.  By  the  earnest  efforts,  however,  of  Mr.  Thomas  J.  Edge, 
secretary  of  the  State  board  of  agriculture,  who  was  in  possession  of  the  testimony  of 
dairymen  and  farmers  who  had  suffered  from  the  ravages  of  the  disease,  and  of  vete- 
rinary surgeons  who  had  had  actual  experience  with  it  both  in  this  country  and  in 
England,  and  consequently  were  well  aware  of  its  contagious  character,  the  act  of 
May  1, 1879.  passed  both  branches  of  the  legislature,  and  was  approved  by  the  governor. 

Immediately  after  its  approval  the  governor  appointed  a  commission  to  **  examine 
and  determine  whether  infectious  or  contagious  pleuro-pneumonia  existed  among  cat- 
tie  in  any  county  or  counties  of  this  commonwealth,  and  report  the  same  without  un- 
necessary delay."  After  hearing  the  testimony  of  a  number  of  practical  dairymen 
and  veterinary  surgeons,  the  commission  decided  unanimously  and  reported  to  the 
governor  that  the  disease  did  exist  in  at  least  two  counties  in  the  State. 

Upon  the  receipt  of  this  report,  the  governor  appointed  Mr.  Thomas  J.  Edge  his  special 
agent  and  asssitant,  to  carry  out  the  provisions  of  the  acts  of  1866  and  1879,  for  the 
prevention  of  the  spread  of  this  disease,  and  issued  to  him  a  commission  and  instruc- 
tions for  his  government. 

Too  much  praise  cannot  be  given  to  this  gentleman  for  the  energetic  manner  in  which 
he  has  fulfilled  the  duties  of  his  appointment,  and  the  great  results  he  has  accom- 
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pushed  at  a  comparatively  trifling  expense.  He  immediately  appointed,  in  the  several 
counties  of  the  State,  450  persons  as  official  reporters,  with  instructions  to  communi- 
cate to  him  at  once  the  existence  of  any  infected  animals,  or  those  supposed  to  be 
infected ;  and  upon  receipt  of  such  information  a  veterinary  surgeon  was  at  once  sent 
to  examine  the  animals,  and  if  the  disease  was  found  to  be  that  of  contagious  pleuro- 
pneumonia, the  entire  farm  was  placed  in  quarantine,  the  animals  appraised,  those 
diseased  killed  and  paid  for  by  the  State,  and  the  others  kept  under  surveillance  until 
three  months  after  the  last  trace  of  disease  was  discovered,  when  the  quarantine  waa 
removed. 

From  May  1, 1879,  to  the  present  time,  64  herds,  numbering  1,252  animals,  have  been 
placed  in  quarantine,  324  animals  have  been  killed,  of  which  257  were  paid  for  by  the 
State,  the  entire  cost  to  the  State  being  only  $10,750,  of  which  (4,325  was  paid  for  ani- 
mals destroyed. 

The  disease  has  been  confined  to  nine  counties  in  the  eastern  and  southern  sections 
of  the  State,  the  herds  quarantined  being  distributed  among  the  counties  as  follows : 


Montgomery 17 

Bucks 3 

Lehigh 1 


Total 


64 


Adams 1 

York 2 

Lancaster 2 

Chester 15 

Delaware 17 

Philadelphia 6 

In  many  of  these  herds  the  cause  of  infection  has  been  traced  directly  to  diseased 
ftnimftla  brought  from  Maryland  and  placed  among  healthy  cattle,  numbers  of  which 
were  infected  oy  them.  In  other  instances  the  disease  was  communicated  from  chronic 
cases  that  had  apparently  recovered ;  in  others,  by  the  contact  of  persons  who  had 
been  attending  diseased  animals  and  afterwards  went  among  healthy  ones  without 
first  disinfecting  their  clothing.  In  still  other  instances  it  was  communicated  from 
one  farm  to  another  by  means  of  streams  of  running  water,  or  by  healthy  animals 
being  allowed  to  graze  in  fields  adjoining  those  in  which  diseased  ones  were  pastured. 

At  the  present  time  the  disease  is  confined  to  the  counties  of  Delaware,  Montgomery, 
and  Philadelphia ;  in  the  former  of  which  three  herds  numbering  36  animals,  in  Mont- 
gomery one  herd  numbering  19  animals,  and  in  the  latter  one  herd  numbering  41  ani- 
mals, are  now  in  quarantine. 

The  disease  at  present  in  Delaware  County  was  introduced  to  one  herd  by  cattle 
from  Baltimore,  Md.,  and  communicated  from  this  herd  to  two  adjoining  farms.  The 
existence  of  the  disease  was  discovered  by  Dr.  Bridge,  the  State  inspector,  by  the 
meat  of  diseased  animals  being  exposed  for  sale  in  the  Philadelphia  markets. 

There  is  no  question  that  the  State  of  Pennsylvania  would  be  entirely  free  from 
infection  to-day  were  it  not  for  the  fact  that  no  precautions  are  taken  by  the  Maryland 
authorities  to  prevent  the  spread  of  the  contagion;  diseased  animals  from  that  State 
are  constantly  brought  into  this  and  thus  infect  healthy  herds. 

Since  my  appointment  by  the  Department  of  Agriculture,  I  have  been  in  constant 
communication  with  the  State  authorities  and  they  have  always  oo-operated  with  me 
in  all  measures  for  the  discovery  of  the  disease  and  have  labored  faithfully  to  prevent 
iteerpread. 

The  calves  in  all  infected  districts  are  slaughtered  by  direction  of  the  State  inspec- 
tor, and  are  not  allowed  to  be  removed  into  other  portions,  or  out  of  the  State,  for  fear 
of  spreading  the  infection. 

By  official  statistics  the  number  and  value  of  cattle  in  Pennsylvania,  last  year,  was : 


Cows , 851,790 

Oxenandother  cattle 674,000 


118,625,000 
14,962,000 


1,525,790    33,587,000 

When  the  amount  of  money  invested  in  cattle  is  considered,  the  sum  expended  by 
the  State  for  stamping  out  the  disease  seems  very  insignificant ;  yet  the  State  officers 
were  very  much  crippled  in  their  operations  by  a  decision  of  the  auditor-general,  made 
in  June,  1881,  that  the  payment  for  cattle  destroyed  was  not  a  necessary  expense  within 
the  meaning  of  the  act,  and  refusing  to  allow  any  claims  for  such  payment ;  and  it 
was  not  until  October  15, 1881,  that  he  was  induced  to  reconsider  his  decision  and  allow 
such  claims,  and  only  then  provided  the  total  amount  expended  for  the  year  should 
not  exceed  $5,000. 

In  the  mean  time  some  diseased  animals  had  been  introduced  from  Baltimore,  and 
we  have  learned  of  instances  where  the  owners  of  them  concealed  the  fact,  knowing 
that  the  State  had  ceased  payment. 

In  conclusion,  from  personal  observation  and  the  reports  received  from  those  ac- 
tively engaged  in  its  suppression,  I  am  convinced  that  the  disease  can  never  be  effect* 
ually  eradicated  without — 

First.  A  more  efficient  quarantine  j 
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Secondly.  The  killing  of  all  chronio  cases,  no  matter  how  apparency  healthy  the 
animals  may  be ;  and, 

Thirdly.  The  adoption  of  stringent  regulations  for  the  proper  inspection  of  all  ani- 
mals removed  from  one  State  to  another,  the  inspector  to  have  full  power  to  cause  the 
instant  destruction  of  all  diseased  animals. 

The  present  system  .of  quarantine  seems  to  he  almost  a  farce.  The  animals  are  al- 
lowed to  ream  at  will  over  a  whole  farm,  and  are  placed  in  fields  bordering  on  public 
roads,  and  divided  from  neighboring  farms  only  by  an  open  fence.  In  this  way  the 
disease  has  been  communicated  in  a  number  of  instances.  The  only  effective  way 
would  be  to  confine  all  animals  that  have  been  subjected  to  infection  in  an  inclosure 
remote  from  other  cattle,  separating  the  sick  animals  from  the  healthy  ones,  and  al- 
lowing no  one  who  has  had  access  to  the  diseased  animals  to  approach  the  healthy 
without  first  thoroughly  disinfecting  their  clothing. 

Chronic  cases,  although  the  animals  may  be  apparently  healthy,  are  but  moving 
centers  of  contagion,  for  from  the  nature  of  the  disease  the  lungs  once  affected  never 
resume  their  normal  state,  and  we  have  several  instances  where  these  chronic  cases 
have  affected  herds,  and  the  animal  communicating  the  disease  has  outlived  those  iu- 
fected  by  it. 

From  the  experience  of  this  State,  the  necessity  of  preventing  the  transmission  of 
the  disease  from  one  State  to  another  cannot  be  overestimated,  and  until  a  law  look- 
ing to  this  end  is  enacted,  it  will  be  impossible  to  rid  the  country  of  the  disease,  for, 
one  State  refusing  action,  may  endanger  all  those  lying  contiguous  to  it,  even  though 
they  may  be  using  every  endeavor  to  rid  themselves  of  the  plague. 

Respectfully  submitted. 

jOm  W.  QAPSDEN,  M.  B.  0.  V.  g. 

Philadelphia,  October  31, 18ft. 
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CONTAGIOUS  PLEUROPNEUMONIA   IN  MARYLAND,  THE   DISTRICT  OF 
COLUMBIA,  AND  VIRGINIA. 


Report  of  Dr.  Rose. 


Hon.  George  B.  Lortng, 

Commissioner  of  Agriculture : 
Sir  :  By  request  I  forward  you  a  report  of  my  investigations  throughout  the  State 
of  Maryland  and  the  District  of  Columbia,  as  inspector  of  contagious  pleuropneumonia 
in  cattle.  It  will  be 'necessary  to  subdivide  my  report,  in  order  to  impress  upon  the 
minds  of  those  who  may  read  it  the  fact  of  the  existence  of  such  a  terrible  malady : 
also  to  what  extent  it  has  been  transmitted,  and  the  amount  of  virulence  contained 
in  each  infected  stable  and  district.  It  is  my  intention  to  pve  you  a  report  of  the 
past  as  well  as  of  the  present,  and  for  this  purpose  I  have  kept  a  complete  record  of  those 
who  have  lost  stock  during  the  existence  of  this  disease.  I  am  satisfied,  however,  that 
I  have  missed  many  stables  where  the  disease  previously  existed,  which  fact  I  attrib- 
ute to  the  fear  of  owners  of  neat  cattle  who  have  experienced  the  ill  effects  of  the  dis- 
ease among  their  stock.  One  point  to  be  remembered  is  the  non-existence  of  this 
disease  on  some  farms  where  it  was  reported  by  the  owners  to  have  previously  pre- 
vailed. It  is  true  that  some  people  have  confounded  this  disease  with  the  southern 
cattle  fever,  which  may  be  very  readily  distinguished  by  the  general  observer  during 
the  existence  of  either  of  these  diseases ;  but  in  making  a  diagnosis  of  a  certain  dis- 
ease of  the  past,  with  an  imperfect  history  to  guide  us,  we  are  compelled  to  reserve 
our  decision.  This  I  found  to  be  the  case  about  Alexandria,  Va.,  and  in  some  parts  of 
Maryland.  The  majority  of  intelligent  peopje  who  read  tne  symptoms,  course,  and 
termination  of  contagious  pleuro-pneumonia  in  cattle,  generally  quote  the  remarks 
given  by  our  standard  authors  of  the  very  malignant  form  of  the  disease.  It  appears 
deeply  impressed  upon  their  minds  that  all  oases  must  show  these  severe  symptoms. 
It  would  be  well  if  such  was  the  case ;  more  of  them  would  die.  This  would  lessen 
the  spread  of  so  contagious  and  infectious  a  malady.  But  all  cases  do  not  die  (unfor- 
tunately) ;  convalescents  transmit  the  disease  to  other  animals,  especially  if  removed 
from  the  infected  stable  to  a  healthy  herd  of  cattle  in  some  other  locality.  Again,  some 
animals  do  not  show  any  symptoms  of  the  disease,  although  others  about  them  may 
die.  I  wish  to  impress  upon  the  minds  of  cattle-ewners  the  necessity  of  watching  these 
oases  with  care ;  oftentimes  they  are  the  means  of  transmitting  the  very  worst  form  of 
the  disease  to  other  animals.  They  are  often  affected  but  slightly,  resolution  having 
taken  place  before  any  external  symptoms  are  observable.  Although  these  remarks  are 
well  understood  by  youreelf,  still  I  think  them  very  necessary  for  the  benefit  of  cattle- 
owners,  especially  in  Maryland. 

INFECTED  LOCALITIES  IN  BALTIMORE  CITY  AND  COUNTY. 

I  commenced  my  investigations  as  inspector  of  cattle  in  the  State  of  Maryland  for 
the  Department  of  Agriculture,  March  28,  1881.  In  beginning  my  report  of  this  city 
and  county,  and  before  alluding  to  the  ravages  of  the  malady  in  the  past,  it  will  be 
necessary  to  mention  the  stables  in  which  the  disease  existed  at  the  time  or  my  inves- 
tigations. April  7,  1881,  I  found  an  infected  Btable  four  miles  north  of  Baltimore  city, 
belonging  to  Judge  D.  M.  Perine.  He  owned  at  this  time  some  valuable  stock.  I 
found  several  of  thorn  sick  with  contagious  pleuro-pneumonia.  No  history  relating  to 
its  origin  among  his  cattle  could  be  obtained  until  the  hired  man  spoke  of  a  bull  which 
belonged  to  a  neighbor  named  J.  B.  Manning.  This  bull  was  allowed  to  enter  the  barn- 
yard of  Judge  Perine  at  all  times.  Being  suspicious  of  this  animal,  I  made  inquiry 
regarding  his  whereabouts  during  the  past  six  months.  I  found,  by  further  inquiry 
and  careful  examination  of  other  nerds  in  this  locality,  that  he  had  infected  animals 
belonging  to  Mr.  Thos.  R.  Jenkins  and  Mr.  J.  W.  Ward.  The  former  had  six  cows, 
one  of  which  I  examined  and  found  the  left  lung  consolidated  in  its  middle  and  upper 
portions;  hydrothorax  was  present;  temperature  104$°  F.;  died  April  10.  Precautions 
were  taken  to  prevent  its  spread  if  possible.  Mr.  Ward,  who  owned  four  cows,  was 
less  fortunate.  He  wintered  the  animals  belonging  to  Manning.  I  found  one  of  this 
herd  sick  with  the  disease.  Temperature  104°  l\:  slight  dullness  on  percussion  over 
the  right  lung,  with  the  characteristic  cough.  Tnis  cow  died  one  month  later,  but 
previous  to  her  death  another  one  of  the  four  was  attacked.  Owing  to  the  lack  of 
power  to  destroy  these  infected  animals,  I  was  compelled  to  allow  them  to  roam  about 
the  farms,  to  further  disseminate  the  disease.  Manning's  place  has  been  infected  for 
the  last  tin  years.  He  has  lost  cows  at  different  periods,  sometimes  one,  at  other 
times  two  or  three  animals,  and  has  thus  kept  up  a  constant  supply  of  virus  sufficient 
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to  infect  animals  entering  his  stables  at  any  season  of  the  year,  or  that  might  come  in 
contact  with  his  recovered  cases. 

About  the  middle  of  April  last  I  visited  a  section  of  Baltimore  county  called  Long 
Green  and  Delaney  Valley,  distance  seventeen  miles  northeast  of  Baltimore  city.  Most 
of  these  farmers  have  valuable  stock  in  the  line  of  milch-cows.  Thos.  Pierce  claims 
to  have  had  the  first  outbreak  of  the  disease  in  his  section  of  Baltimore  county  this 
spring.  His  farm  consists  of  1,000  acres  of  land,  most  of  which  has  been  used  of  late 
as  a  pasture  field.  Cattle  come  here  from  all  parts  of  this  county  to  graze.  He  could 
not  t^ll  me  how  his  cattle  contracted  the  disease.  I  found  a  herd  consisting  of  30  cows 
and  2  bulls.  Four  of  the  cows  were  sick  with  the  disease,  and  5  others  had  died  pre- 
vious to  my  visit.  His  neighbor,  who  owns  the  adjoining  farm,  lost  9  cows  with  the 
same  malady,  while  others  were  suffering  with  it  during  my  visit.  I  was  not  satisfied 
with  the  history  given  me  by  the  hired  man  on  the  latter  place,  which  is  owned  by 
General  Trimble,  but  the  General  admitted  that  one  of  his  animals  jumped  the  fence 
into  the  pasture  field  belonging  to  Mr.  Pierce.  Three  weeks  after  he  noticed  this  out- 
break among  his  cows.  I  went  from  this  place  to  Lon£  Green,  which  is  2  miles  east 
of  Delaney  Valley,  to  examine  a  herd  of  cattle,  consisting  of  10  cows  and  1  bull,  be- 
longing to  John  A.  Conklin.  Mr.  Conklin  alio  wed  2  of  his  cows  to  winter  on  the  Pierce 
farm.  Hearing  of  this  outbreak,  he  had  his  cows  returned  to  his  own  farm,  but,  shortly 
after,  the  disease  appeared  in  his  herd.  Five  animals  were  attacked  at  different  periods, 
amd,  during  the  months  of  March  and  April,  2  died.  No  disinfectar  ts  were  used,  and 
great  negligence  was  manifested,  and  I  was  not  surprised  to  find  .  n  a  second  visit 
toward  the  close  of  April  that  other  animals  were  affected.  In  the  barn  one  case  was 
found.  Calling  again,  about  the  same  time,  at  Mr.  Conklin's  place,  I  found  no  change 
in  his  animals,  except  that,  in  the  interim,  he  seems  to  have  used  disinfectants  freely. 
Two  sick  animals  were  allowed  to  roam  at  will  over  his  entire  farm. 

On  May  4th  and  5th  I  visited  a  place  called  Glencoe  (Northern  Central  Railroad), 
situated  on  the  Baltimore  and  York  town  turnpike.  Here  I  found  four  gentlemen,  owning 
adjoining  farms,  who  had  experienced  heavy  losses  in  cattle.  Dickinson  Gorsuch,  who 
lives  one  mile  west  of  Glencoe.  had  the  first  outbreak  of  contagious  pleuro-pneumonia 
in  this  neighborhood.  Many  head  of  cattle  have  died  with  tne  disease  on  his  place 
since  1876.  It  was  transmitted  from  this  farm  to  that  of  T.  T.  Gorsuch,  a  relative, 
who  lives  one-half  mile  east.  On  the  same  turnpike,  opposite  the  former  place,  lives 
another  relative,  Joshua  Gorsuch,  whose  cattle  also  contracted  the  contagion.  The 
latter  sold  a  cow  affected  with  the  disease  to  a  man  named  Jessup,  who  lives  in  this 
locality,  which  soon  infected  his  stock,  ultimately  causing  a  heavy  loss.  I  recite  this 
history  simply  in  order  to  explain  the  transmission  of  the  disease  from  one  place  to 
another.  I  found  two  chronic  cases  on  the  farm  of  T.  T.  Gorsuch.  Adjoining  lives 
another  relative  named  Alfred  Mays,  on  whose  place  I  found  3  cows,  out  of  5,  sick  with 
the  disease.  A  cow  had  died  previous  to  my  visit.  I  advised  the  owner  not  to  permit 
his  cows  to  go  to  other  pastures.  He  paid  no  attention  to  my  advice,  but  allowed  the 
sick  animals  to  leave  his  place  to  graze  on  his  father's  farm,  distant  H  miles  north. 
I  followed  the  animals  to  his  father's  ( Jno.  P.  Mays),  where  I  found  the  disease  pre- 
vailing among  his  cattle.  He  has  lost  12  head  of  fine  Ayrshires  and  Alderney  cows 
during  the  past  six  weeks.  I  saw  4  others  suffering  with  the  disease.  The  first  animal 
to  infect  this  locality  was  brought  from  Baltimore  city. 

On  March  30 1  visited  a  dairy  stable  near  Cathedral  street,  Baltimore,  belonging  to 
Jno.  McCormack.  I  found  a  case  of  contagious  pleuro-pneumonia  among  this  nerd  of 
seven  cows ;  recovered,  but  right  lung  affected.  On  May  16  another  cow  in  this  stable 
showed  symptoms  of  tne  disease. 

On  April  1  the  stable  of  Herman  Breakman,  Highlandtown,  contained  5  cows,  one 
of  which  was  suffering  with  the  disease. 

About  the  same  time  I  visited  the  stables  of  Mr.  Douglas,  Upper  Canton.  1£  miles  east 
of  Baltimore.  This  stable  contained  92  cows,  all  of  which  had  been  inoculated  with  the 
virus  of  contagious  pleuro-pneumoni  a.  I  h  ave  made  repeated  visits  to  this  place  for  the 
purpose  of  studying  the  effects  of  inoculation.  But  owing  to  the  continual  exchange 
of  cattle,  I  have  gained  but  little  information.  I  could  detect  no  cases,  although  the 
disease  existed  here  last  summer. 

On  April  12 1  visited  the  dairy  farm  belonging  to  Chas.  P.  Harrison,  of  Pikesville. 
This  and  the  Douglas  farm  are  tne  only  farms  on  which  inoculation  has  been  practiced 
in  the  State,  to  my  knowledge.  Mr.  Harrison  says  he  has  been  exempt  from  the  dis- 
ease since  1873,  and  claims  inoculation  as  a  great  preventive  measure. 

On  April  2 1  visited  the  dairy  of  Mr.  Jeokel,  one  mile  east  of  Baltimore.  This  herd 
consisted  of  50  cows.  In  his  stable  I  found  5  recovered  cases.  This  gentleman  lost  a 
great  many  cattle  last  summer  by  the  disease;  but  could  not,  or  would  not,  tell  how 
many. 

On  April  5  I  visited  South  Baltimore.  I  found  this  section  of  the  city  also  infected. 
Wm.  Hamburger  (dairyman),  Hanover  street,  had  18  cows,  among  which  was  one  chronic 
case  of  contagious  pleuro-pneumonia.  This  place  has  been  infected  for  at  least  six 
years.    There  are  other  dairies  in  close  proximity  to  this  one.    If  one  of  them  remains 
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>  for  a  short  period  the  others  will  have  one  or  more  cases  to  contend 
de  many  visits  in  this  section  of  the  city,  and  I  have  invariably  de- 


firee  of  the  disease  i 

with.  I  have  made  many  visius  w  tine  acutum  ui  mo  **lvJi  »u«  *  **c»tw  iu»»n»wij  i*v- 
tected  at  least  one  case  of  the  acute  type  of  the  disease.  Recently  I  explained  to  Dr. 
Lyman  the  condition  of  this  locality,  and  on  visiting  it  pointed  out  to  him  two  acute 
and  one  chronic  case  of  the  disease.  I  found  also  one  dead  animal  on  the  commons 
near  these  stables.  We  had  the  dead  cow  removed  to  the  bone-yard,  and  the  post-mor- 
tem examination  revealed  all  the  charateristic  lesions  of  the  disease.  I  may  safely 
say  that  the  diseased  lung  weighed  at  least  35  pounds.  The  diseased  animals  on  the 
commons  were  allowed  to  commingle  with  the  healthy  ones.  This  man  has  lost,  by 
contagious  pleuropneumonia  at  least  35  head  of  cows  within  the  past  six  years.  In 
all  such  infected  localities  I  find  the  people  attribute  all  this  trouble  to  dealers  in  cat- 
tle. A  majority  of  fresh  cows  purchased  of  these  dealers  are  healthy  at  the  time  they 
enter  these  infected  stables,  and  they  develop  the  disease  sooner  or  later  afterwards. 
Edward  Sachs  and  brothers  keep  separate  dairies,  but  occupy  the  same  stable,  which  is 
separated  onry  by  a  partition  wall  in  its  center.  They  usually  have  30  or  more  head 
ofcows,  among  which  I  have  occasionally  found  a  diseased  one. 

Cornelius  Frostier  (dairyman,  same  locality)  owns  13  cows,  and  tries  to  keep  that 
number  on  hand.  I  found  3  chronic  cases  of  contagious  pleuro-pneuinonla  in  this 
stable  on  April  5.  I  have  made  several  visits  here  each  month,  but  have  failed  to  de- 
tect an  acute  case.  Animals  are  not  often  exchanged  in  this  stable,  which  has  a  ten- 
dency to  lessen  the  number  of  acute  cases.  On  June  10  one  of  his  cows  died  with  the 
malady. 

John  Hillar  (dairyman,  same  locality).  This  stable  contains  13  cows  and  has  been 
infected  for  a  long  time.  On  June  8,  after  lingering  some  time  with  the  disease,  one 
cow  died.  On  June  10  I  found  two  others  suffering  with  the  disease.  On  June  23 
one  of  the  sick  animals,  which  I  found  on  the  10th  instant,  was  missing.  The  other  one 
was  still  lingering.  On  July  27  I  found  two  more  of  these  cows  sick  with  contagious 
pleuro-pneumonia;  four  others  had  been  removed  from  the  stable  and  new  cows  placed 
in  their  stalls. 

On  April  7  I  visited  a  dairy  belonging  to  David  Stevens,  at  Woodberry.  Here  I 
found  7  recovered  cases,  from  the  outbreak  which  he  experienced  last  year.  He  lost 
at  least  20  head  of  cows  at  that  time  from  the  effects  of  the  disease.  One  cow  died  the 
day  previous  to  this  visit.    The  lungs  were  shown  to  me.    The  right  lung  was  com- 

Sletely  consolidated  throughout  its  anterior  lobe.    Since  then  I  have  been  unable  to 
etect  any  more  affected  animals  in  this  stable.    Mr.  Stevens  has  decided  to  part  with 
every  cow  whfch  shows  the  slightest  symptoms  of  the  disease. 

Infected  localities  in  Baltimore  City  and  County  prior  to  1881. 


Name  of  owner. 


Localities  of  infected  stable*  and  premises. 


Ho.  died. 


Tear. 


Laurence  Weimbeck. 


Mr.  Michaelman . 

Mr.  Kiefer 

Mr.Doran 

Mr.  Douglas 


R.  Brooks. 

John  Sweeny 

John  Banmgartner. 
Patrick  Holland.... 


Mrs.Hartman.. 
George  Parley. 

Mr.Zorn 

Mr*.  Clay 

B.  Miller 


Henry  Hughs 

Mr.  Lenne* 

James  M  Davis.. 


A.8.Abell 

J.  R.  Manning. . 


Wflliam  Hamburger . 
George  and  Edward  Sachs . 

Mra>  Sweigert 

Cornelias  Frostier . 
John  Hillar . 
ge  Xlefc 
John  J 

JohnBair. 


Highlandtown,  one-half  mile  east  of  Baltimore, 
Baltimore  County. 

do :. 

do 

do 

One  and  a  half  miles  east  of  Baltimore,  Balti- 
more County. 

Canton,  east  of  Baltimore,  Baltimore  County.. 

Ean  of  Baltimore.  Baltimore  County 

Northeast  of  Baltimore,  Baltimore  County 

Philadelphia  Road,  east  of  Baltimore,  Balti- 
more County. 

k  —  do 

Canton,  east  of  Baltimore,  Baltimore  County. . 

do 

do 

PatapsQD  Neck,  two  and  a  half  ntties  east  of 
Baltimore,  Baltimore  County. 

North  end  of  Baltimore,  Baltimore  County. . . . 

do 

Huntington  avenue,  north  end  of  Baltimore, 
Baltimore  County. 

Four  miles  north  of  Baltimore^  Baltimore 
County. 

Three  and  a  half  miles  north  of  Baltimore, 
Baltimore  County. 

South  of  Baltimore,  Baltimore  County 

do 

do 
do 
do 


do. 


Washington  Road,  near  Baltimore,  Baltimore 
County. 

do.. 


6    1880. 


4 

8 
Unknown. 
Unknown. 

20 

3 

Unknown. 

85 

Unknown. 
Unknown. 
Unknown. 
8 
Heavily. 

8 

5 

Unknown. 


82 
85 

4 
Unknown. 
Unknown. 

17 

Unknown. 


1880. 
1880. 
1880. 
1880. 

1880. 
1880. 

Unknown. 
1871. 

Unknown. 

Unknown. 

Unknown. 

1880. 

1880. 

1879. 
1870. 
187L 

1880. 

Since  186L 

Since  1875. 

1880. 
Since  1878. 

Since  187L 
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Name  of  owner. 


Localities  of  infected  stables  and  premises. 


No.  died. 


Mr.  Rogan. 


Mr.Fogal 

Mrs.  Klnoy ... , 
Tbo.  Languor. , 


John  Glenn 

Ang.  Lnrman 

Kicbolas  Boary 

Rosa  Winnns 

Hsyfield  Merryman... 

Mr.  Shipley 

Hr.Bidgely «.... 


Dr.  Piper 

John  Smith . 


Washington  Road,  near  Baltimore,  Baltimore 
County. 

do.. 

do 

Frederick  Road,  west  of  Baltimore,  Baltimore 
County. 

Catonsville,  six  miles  west  of  Baltimore,  Balti- 
more County. 

do .. 

Sterrett  street,  Baltimore,  Baltimore  County. . 

Baltimore  street,  Baltimore,  Baltimore  County . 

do...*. 

do 

Towsontown,  seven  miles  north  of  Baltimore, 
Baltimore  County, 
.do. 


Jacob  Wisner , 

Samuel  E.  Parks... 
William  Williams.. 


P.McGreever 

William  Anderson . 


Two  miles  northeast  of  Towsontown,  Balti- 
more County, 

One  mile  east  of  Towsontown,  Baltimore, 
County. 

do.. 

Govanstown,  fonr  miles  north  of  Baltimore, 
Baltimore  County. 


.do. 


Charles  P.  Harrison. . . 

Dr.B.B.Wood 

John  W.  Wagner 

Blade  &  Scribner 

C.L.  Rogers — . 


James  Lyon 

McDonough  Institute. 

McCauley 

James  Vaughan 

Charles  Baker 

David  Stevens 

Denis  Mathews 

William  P.  Hagan 


Hillen   Road,  near  Govanstown,  Baltimore 

County. 
Pikesville,  six  miles  northwest  of  Baltimore, 

Baltimore  County. 
Hillen    Road,   near    Govanston,   Baltimore, 

County. 
Pikesville,  six  miles  northwest  of  Baltimore, 

Baltimore  County. 
One  and  a  quarter  miles  from  Pikesville  depot, 

Baltimore  County. 
One  mile  worn  Pikesville  depot,  Baltimore 

County. 

do ~ 

Near  Pikesville  depot,  Baltimore  County 

do 

Mount  Washington,  Baltimore  County 

do 

Woodberry,  Baltimore  County 


D.Gcrsuch 

T.  T.  Gorsuoh. 
Eli  Mathews.. 

Mr.  Russell.... 


Dulaney'sv alley,  Baltimore  County. 

Two  miles  east  of  Long  Green,  Baltimore 

County. 
One  mile  west  of  Glencoe,  Baltimore  County. . 
do. 


Unknown. 

60 

4 
87 


6 

15 

Unknown. 

Unknown. 

35 

1 

1 
20 


10 
5 

5 

20 

Heavily. 


10 

12 

Unknown. 

6 

Unknown. 

Unknown. 

20 

3 

5 


One  mile  west  of  Monkton,  Northern  Central 

Railroad,  Baltimore  County. 
Mount  Winana,  Baltimore  County 


Since  1874 

1680. 

1872. 

1878. 

1874. 
1880. 
1864. 
1864. 
1868. 

1880. 
1880. 

1880. 

1879. 
1876L 

1870. 
I860. 

1873. 

1880. 

1880. 

1878. 

1876. 

I860. 


1880. 
1880. 
1879. 

1876.1 

1879. 

1879. 

1880. 


*  Not  willing  to  tell  their  loss. 

f  Impossible  to  tell,  constantly  changing. 

i  Infected  since  1876. 


REMARKS. 


I  cannot  give  yon  accurately  the  aggregate  loss  sustained  by  the  owners  of  dairy 
cows  in  this  city  and  its  suburbs,  on  account  of  so  many  having  retired  from  the 
business.  Many  cases  of  contagious  plenro-pneumonia  are  hidden  from  me,  not  only  by 
the  owners  of  such  animals,  but  many  dealers  about  here  make  a  practice  of  exchang- 
ing such  animals.  I  have  repeatedly  visited  stables  in  the  eastern  and  southern  part 
of  Baltimore,  fully  expecting  to  find  some  acute  cases.  Occasionally  I  have  succeeded, 
but  not  to  that  extent  which  I  should  have  done.  Some  cases  which  are  mild  in 
character  are  allowed  to  remain  in  these  stables,  providing  they  assume  convalescence. 
I  must  confess  that  these  people  are  very  shrewd  in  their  prognosis  of  such  cases.  All 
those  that  assume  the  colliquative  type  of  the  disease  are  disposed  of  prior  to  death. 
No  later  than  last  year  the  malady  existed  in  the  eastern  part  of  the  city  to  an  alarm- 
ing extent.  Very  few  of  the  dairy  stables  escaped  its  ravages.  I  have  found  it  a 
universal  fact,  not  onlv  in  this  but  in  other  States,  that  periodical  outbreaks  of  the 
disease  are  to  be  looked*  for  wherever  its  destructive  elements  have  become  imprisoned. 
In  south  Baltimore  I  have  noticed  isolated  cases  among  the  different  dairy  stables  ever 
since  March  last.  Too  mnch  buyingand  selling  is  done  in  both  of  these  sections  to 
ever  rid  the  stables  of  the  disease.  They  allow  a  cow  to  remain  in  them  long  enough 
to  develop  the  malady  and  then  she  is  hurried  off  by  the  dealers  to  other  quarters. 
This  practice  id  the  cause  of  the  transmission  of  the  disease  into  the  outlying  counties 
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of  Maryland  as  well  as  into  the  States  of  Pennsylvania  and  New  Jersey.  I  am  oon- 
Tinced  that  many  people  have  experienced  serious  losses  among  their  stock  from  such 
sources  of  infection,  and  yet  they  seem  indisposed  to  acknowledge  the  fact.  This 
accounts  in  a  great  measure  for  the  many  infected  farms  throughout  the  interior  of 
Maryland.  We  have  still  another  source  of  transmission,  that  is  from  those  animals 
called  recovered  cases.  Their  tissues  are  stamped  with  the  virus  for  an  indefinite 
period  of  time  after  convalescence,  and  where  such  animals  are  allowed  to  exist  the 
virulency  of  the  disease  is  only  reserved  for  the  infection  of  healthy  animals.  Many 
stock-owners  in  this  State  have  confirmed  opinions  as  to  the  poor  quality  of  food 
given  and  regard  this  as  the  cause  of  disease.  This  is  an  absurdity*  No  matter  how 
an  animal  may  be  fed,  it  must  come  in  contact  with  a  diseased  one  or  enter  some  in- 
fected stable  before  the  contagion  can  generate  in  its  system.  To  illustrate  this  fact 
we  can  have  no  better  example  than  the  history  of  this  disease  as  shown  throughout 
this  county. 

During  my  investigations  I  have  been  very  careful  in  trying  to  trace  the  malady  to 
its  origin,  but  as  yet  I  am  unable  to  find  any  stable  where  it  existed  prior  to  1864.  At 
that  time  most  of  the  cows  were  sent  from  the  Middle  States  into  Baltimore  and  Wash- 
ington, the  war  having  stopped  the  supply.  At  this  time  the  disease  was  known  to 
but  few  people.  Boss  Winans,  of  Baltimore,  who  was  among  the  first  to  experience 
the  disease,  tried  his  utmost  to  prevent  the  public  from  knowing  of  its  existence  among 
his  cows.  A  few  persons  fix  the  date  of  its  appearance  in  his  stable  as  early  as  the 
year  1863.  However,  other  dairy  stables  in  the  vicinity  commenced  to  lose  cows 
with  the  disease,  when  it  was  traced  to  Washington  (see  report  of  Washington).  In 
1866  Mr.  Shipley  succeeded  Boss  Winans  in  the  dairy  business.  He  used  the  same 
stable,  having  been  told  by  Winans  that  no  disease  of  any  kind  had  ever  existed  on 
his  premises.  Shortly  after  taking  possession  Mr.  Shipley  noticed  a  few  of  his  cows 
coughing,  while  others  became  short  of  milk  and  lost  appetite.  Eventually,  35  head 
of  cows  died.  Mr.  H.  Merryman  sustained  a  loss  in  tins  stable  about  the  same  time. 
Other  dairymen  commenced  to  suffer  from  its  ravages.  Outside  of  this  city,  all  along 
the  line  of  the  Western  Maryland  Railroad,  in  Baltimore  County,  can  be  found  stables 
where  the  disease  has  existed,  and  since  the  above  time  it  has  been  transmitted  from 
one  section  of  the  county  to  another.  This  was  caused,  generally,  by  buying  infected 
animals  at  the  Baltimore  stock-yard,  and  by  allowing  animals  from  infected  stables 
to  pasture  with  healthy  ones.  We  are  now  able  to  point  out  sections  in  different 
parts  of  not  only  this  but  other  counties  of  Maryland,  where  periodical  outbreaks 
of  the  disease  occur  annually.  Sometimes  these  outbreaks  are  of  a  mild  and  at  other 
times  of  a  most  malignant  form.  Baltimore  city  and  its  surroundings  furnish  infecting 
material  for  a  wide  extent  of  country. 

CECIL  COUNTY. 

On  May  9 1  commenced  my  investigations  of  this  county.  Elkton  is  its  county  seat. 
The  following  day  the  members  of  the  Cecil  County  Agricultural  Society  held  a  special 
meeting,  which  gave  me  an  opportunity  to  converse  with  men  who  are  anxious  to  aid 
the  officers  of  your  department  in  checking  the  spread  of  contagious  pleuro-nneumonia. 
From  Mr.  A.  K.  Magraw,  president  of  the  society,  I  gained  considerable  information 
regarding  the  hygienic  condition  of  cattle  throughout  the  county.  Elkton  I  consider 
free  from  the  disease  at  present,  although  many  cattle  are  brought  here  in  the  early 
fall  from  Baltimore  to  be  wintered  by  farmers,  and  after  being  fattened  are  sent  to 
Philadelphia  and  elsewhere  for  human  consumption.  A  great  many  miloh-cows  are 
also  sent  here  from  the  eastern  counties  of  Maryland  and  from  Virginia,  thus  avoiding 
to  a  great  extent  the  infection  which  prevails  about  Baltimore.  When  we  remember 
to  what  extent  this  city  and  vicinity  is  infected,  it  seems  miraculous  that  any  locality 
in  the  State  should  be  so  exempt  as  this.  Mr.  James  Yates,  three  miles  northeast  of 
Elkton,  informed  me  that,  in  1879,  he  lost  three  cows  with  the  disease,  and  from  the 
history  he  gave  me  I  conclnded  that  such  was  the  case. 

On  May  11 1  visited  a  place  called  Brick  Meeting  House,  where  I  found  a  recovered 
case  of  contagious  pleuro-pneumonia,  belonging  to  Levi  Mearns,  who  bought  some 
cattle  at  the  Baltimore  stock-yard,  in  company  with  a  neighbor,  Mr.  Thomas  Stevens, 
in  1879.  Shortly  after  the  arrival  of  these  animals  the  disease  developed  itself  among 
them,  four  head  dying  on  Stevens',  and  three  on  Mearns1  farm.  A  few  recovered  on 
each  place,  which  were  afterwards  sold  to  a  butcher  who  took  them  to  Philadelphia. 
This  small  village  is  situated  but  a  short  distance  from  the  State  line  between  Penn- 
sylvania and  Maryland.  From  here  I  went  to  Rising  Sun,  which  is  still  nearer  the 
line,  but  could  find  no  sign  of  the  disease,  although  it  had  recently  existed  near  this 
place  in  Pennsylvania,  where  it  had  been  stamped  out  by  the  authorities  of  that  State. 

On  May  12  and  13  I  visited  all  the  principal  towns  along  the  county  line  from 
Rising  Sun  to  Perryville.  During  this  investigation  I  visited  many  fine  dairy  farms 
and  inspected  a  number  of  valuable  herds,  each  herd  consisting  of  from  20  to  30  head 
of  milch-cows,  but  could  detect  no  signs  of  disease  among  any  of  them.    At  Perryville 
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I  found  a  gentleman  named  John  Stump  who,  in  1879,  lost  11  head  of  cattle  by  the 
disease.    The  disease  was  brought  to  his  place  by  cattle  purchased  in  Baltimore. 

May  25;  26.  and  27  I  concluded  the  investigation  of  this  county  by  visiting  all  of 
that  portion  lying  sonth  of  the  Philadelphia,  Wilmington  and  Baltimore  Railroad,  com- 
mencing at  Fredericktown  and  working  north  to  Chesapeake.  I  failed,  however,  to 
detect  a  single  case  of  contagious  pleuro-pneumonia  in  this  section  of  the  county.  At 
Chesapeake  I  found  a  few  gentlemen  who  deserve  great  credit  for  the  energy  which 
they  display  in  trying  to  exclude  from  this  place  all  cattle  from  infected  districts. 
Mr.  John  A.  Harriot,  member  of  the  Cecil  County  Agricultural  Society,  seems  to  be 
the  most  active  in  this  good  work. 

I  will  mention  here  that  I  visited  a  portion  of  Kent  County  called  Galena.  I  made 
this  visit  because  steamboats  ran  daily  between  Baltimore  and  Fredericktown.  The 
two  counties  are  separated  by  the  Sassafras  River.  Thinking  that  an  occasional  in- 
fected animal  might  enter  the  county  by  these  boats,  I  made  a  close  observation  of  the 
cattle  in  this  place,  but  I  failed  to  detect  the  existence  of  any  disease. 

HARFORD  COUNTY. 

During  the  early  part  of  June  I  visited  this  county,  of  which  Bel  Air  is  the  county 
seat.  I  met  prominent  citizens  who  informed  me  of  the  existence  of  contagious  pleuro- 
pneumonia among  their  cattle  in  former  years.  I  visited  ail  the  towns  and  many 
farms,  but  failed  to  find  a  single  case  of  the  disease  in  the  entire  county.  I  was  well 
pleased  with  the  preventive  means  adopted  by  Colonel  Stump  and  Dr.  Magraw.  In 
1880  they  received  authority  from  the  governor  to  appraise  all  animals  infected  with 
tide  disease,  with  authority  to  destroy  them.  Early  last  year  Eldridge  Gallop,  who 
occupies  the  large  farm  belonging  to  the  Citizens'  Banking  Association  of  Baltimore, 
brought  a  large  herd  of  cattle  to  his  place  from  the  Baltimore  stock-yard.  Shortly 
after  their  arrival  disease  appeared  among  them,  and  four  died  in  a  few  weeks.  Not 
knowing  the  nature  of  the  disease  at  that  time,  ne  commenced  to  treat  the  sick  cows. 
Those  which  showed  no  symptoms  of  ailment  were  sold.  Four  such  were  sent  into 
Pennsylvania,  where  they  soon  infected  cows  belonging  to  Mr.  Pyle.  This  fact  becom- 
ing known  to  the  Pennsylvania  authorities,  they  destroyed  every  siok  oow  and  quar- 
antined the  stable.  Mr.  Gallop  sold  others  singly  to  different  parties  in  Abingdon,  in 
this  county.  As  soon  as  Colonel  Stump  and  Dr.  Magraw  learned  of  the  condition  of 
these  animals,  they  proceeded  to  kill  every  one  of  the  cows  that  came  from  Gallop's 
infected  herd.  They  then  visited  the  infected  stables  and  killed  22  head.  Some 
animals  had  been  sent  to  Baltimore  previous  to  this  slaughter,  a  fact  unknown  to 
these  gentlemen  at  the  time.  In  this  nerd  17  animals  in  all  died  from  the  effects  of 
the  disease.  Since  this  transaction  no  further  trouble  has  been  experienced  in  this 
locality  I  visited  other  sections  of  the  county,  where  many  herds  of  cattle  are  raised, 
and  where  large  tracts  of  land  are  used  for  pasturing  and  wintering  fat  cattle.  I 
think  this  latter  pursuit  is  carried  on  to  a  greater  extent  in  this  county  than  in  any 
other  county  in  the  State.  The  most  of  this  grazing  county  lies  along  Deer  Creek. 
Farmers  in  this  locality  frequently  winter  from  75  to  100  head  each.  The  cattle  pass 
through  the  Baltimore  stock-yard  previous  to  their  arrival  here.  In  the  early  spring 
they  are  sent  to  the  Philadelphia  markets.  I  was  told  that  a  Mr.  Amos  and  son,  who 
lived  in  the  northern  part  of  this  county,  had  lost  oattle  from  contagious  pleuro-pneu- 
monia. I  visited  their  farm  on  the  7th  of  June,  but  from  the  history  of  the  disease 
given  me  by  the  owner,  I  am  satisfied  it  was  southern  cattle  fever,  a  disease  which 
prevails  here  occasionally,  and  generally  causes  heavy  losses. 

CARROLL  COUNTY. 

During  the  latter  part  of  June  I  visited  the  different  towns  in  this  county,  but  I 
failed  to  find  any  case  of  contagious  pleuro-pneumonia,  either  acute  or  chronic,  until  I 
reached  a  place  called  Manchester.  After  traveling  a  few  miles  north  of  this  place  I  found 
a  farm  belonging  to  Barney  Zepp,  where  the  disease  has  existed  since  April  30.  A  short 
time  previous  to  this  he  bought  3  cows  from  a  dealer  in  this  place,  who  buys  cattle  in 
all  the  different  counties  of  Maryland  and  Pennsylvania,  and  sells  them  in  most  in- 
stances at  the  Baltimore  stock-yard.  At  the  time  mentioned  contagious  pleuro-pneu- 
monia broke  out  among  them.  Two  showed  the  severe  symptoms  of  the  disease  and 
soon  died.  The  remaining  oowb  were  taken  sick  at  different  periods,  and  two  died. 
1  think  the  last  two  cases  will  recover.  In  1875  they  had  an  outbreak  of  the  disease 
a  few  miles  west  of  this  place,  in  Bachman's  Valley;  cows  from  the  Baltimore  stock- 
yard caused  this  infection.  The  movement  of  cattle  in  the  fall  of  each  year  from  Bal- 
timore here  is  similar  to  the  movement  of  cattle  into  Harford  County,  only  to  a  less 
extent.  In  the  spring  and  summer  months  dealers  drive  most  of  the  cattle  to  the 'Bal- 
timore Btook-yard,  from  which  very  few  of  them  return  during  the  latter  period. 
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FREDERICK  COUNTY. 

On  July  14  I  visited  Frederick  City  (county  seat).  The  disease  does  not  exist  yi 
this  county  at  present.  The  most  of  the  cattle  brought  here  come  from  Virgiuia. 
The  only  place  where  the  disease  ever  existed  in  this  country  is  Weodboro,  12  miles 
north  of  this  city.  George  Smith  lost  eleven  head  from  its  effects  last  year.  None  of 
those  affected  recovered.  I  am  satisfied  that  Frederick  County  will  remain  free  from 
the  extreme  ravages  of  the  disease  so  long  as  such  men  as  Dr.  Fairfax  Schley  is  at  the 
head  of  the  Agricultural  Society.  He  is  well  versed  in  the  nature  of  the  disease,  and 
is  therefore  enabled  to  explain  to  the  members  of  his  society  the  precautions  necessary 
to  prevent  its  spread. 

ANNE  ARUNDEL  COUNTY. 

I  visited  the  principal  city  (Annapolis)  and  most  of  the  small  places  in  this  county. 
No  disease  has  existed  in  any  of  these  places  during  the  last  three  years.  On  the 
dairy  farm  of  Mrs.  Berry,  one  and  a  half  miles  northwest  of  Annapolis,  a  few  animals 
died  previous  to  the  death  of  her  husband,  which  occurred  three  years  ago.  Very 
few  dairy  stables  that  contain  over  5  or  10  cows  are  to  be  found  in  this  city.  On  its 
outskirts  are  a  few  farms  stocked  with  valuable  cattle.  I  was  surprised  not  to  find 
more  of  the  disease  here,  because  boats  make  daily  trips  to  and  from  Baltimore,  and 
often  bring  cows  from  the  stock-yard  in  that  city.  Since  the  outbreak  of  the  disease 
in  Baltimore  last  year,  however,  most  of  the  people  in  this  counfy  are  very  careful 
where  they  purchase  their  stock. 

PRINCE  GEORGE'S  COUNTY. 

During  the  early  part  of  August  and  the  latter  part  of  September  I  made  investiga- 
tions in  this  county.  Near  the  line  of  the  District  of  Columbia,  I  found  the  disease 
had  existed  in  previous  years.  I  could  detect  no  cases  at  present.  In  the  year  1879, 
David  Campbell,  dairyman,  three  and  three-quarter  miles  southeast  of  Washington. 
in  this  county,  contracted  the  disease  among  his  cows  by  purchasing  an  animal  affected 
with  it,  from  Mr.  McDowell,  of  Washington.  A  veterinarian  was  sent  from  the  latter 
place,  who  advised  Mr.  Campbell  to  destroy  his  cows.  Two  of  them  were  killed,  two 
others  died,  and  the  remainder  were  sold.  A  man  named  Brooks,  who  lives  one  mile 
south  of  this  infected  stable,  lost  two  cows  by  the  disease.  They  were  infected  by 
Mr.  Campbell's  cattle.  I  found  other  farms  where  the  disease  had  existed  in  the  Dis- 
trict of  Columbia,  near  the  county  line,  which  I  shall  mention  in  my  report  of  the 
District.  All  of  that  section  of  this  county  bordering  on  the  eastern  line  of  the  Dis- 
trict of  Columbia  has  been  liable  to  more  or  less  of  the  disease  among  the  dairy  cows 
since  its  appearance  within  the  District.  This  is  especially  so  as  regards  the  dairy 
cows  alone  the  Baltimore  and  Ohio  Railroad.  A  few  miles  from  Washington,  near 
Benning's  Bridge,  I  found  a  farm  where  the  disease  existed  in  1878.  The  place  belongs 
to  W.  B.  Lacey,  who  lost  13  head  of  cows  at  that  time.  Those  that  recovered  were 
sold.    There  is  no  disease  on  his  place  at  present. 

MONTGOMERY  COUNTY. 

On  August  10  I  visited  Rockville,  the  county  seat.  I  could  find  no  one  here  who 
ever  heard  of  the  existence  of  the  disease,  except  near  Sandy  Springs,  which  is  situ- 
ated near  the  border  line  between  this  and  Howard  county.  I  have  "been  in  most  of  the 
towns  of  the  county,  but  I  have  failed  to  detect  a  single  case.  At  Sandy  Springs,  in 
the  year  1876,  Dr.  Thomas  and  his  brother  Edward,  who  have  adjoining  farms,  expe- 
rienced a  mild  form  of  the  malady  among  their  cattle.  The  disease  was  communi- 
cated by  a  cow  purchased  in  Washington.  Other  owners  of  cattle  in  this  locality  also 
suffered  losses  among  their  stock,  among  them  Philip  Stabler  and  Wm.  Moore.  The 
tatter's  farm  is  located  two  miles  west  of  Sandy  Springs.  All  of  that  portion  of  lend 
lying  west  of  the  Metroplitan  Railroad,  and  bordering  on  the  Chesapeake  and  Ohio 
Canal,  is  used  as  pasture  for  fattening  cattle.  Since  the  termination  of  the  war  a 
great  many  cattle  have  been  bought  from  men  in  Southwest  Virginia  and  afterward 
pastured  in  this  locality  until  they  were  nt  to  send  into  the  market.  Very  few  come 
from  either  Washington  or  Baltimore,  and  the  danger  of  infection  is  therefore  greatly 
lessened. 

DISTRICT  OF  COLUMBIA. 

I  consider  the  District  of  Columbia  and  a  portion  of  Virginia  as  liable  to  periodical 
outbreaks  of  contagious  pleuro-pneumonia.  It  has  existed  in  this  locality  since  1864. 
and  is  in  about  the  same  condition  as  Baltimore  city  and  oounty.    I  made  repeated 
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visits  to  this  section  in  the  months  of  August  and  September,  and  fonnd  one  or  more 
cases  during  each  visit.  On  August  11  I  visited  the  north  end  of  Washington,  a 
locality  commonly  called  "  Cowtown,"  where  I  fonnd  a  small  portion  of  inhabitants 
owning  a  greater  or  less  number  of  dairy  cows.  Near  by  is  a  large  commons  where 
most  of  these  animals  are  pastured.  During  one  of  my  visits  in  this  locality  I  detected 
a  cow  with  all  the  symptoms  of  an  acute  form  of  the  disease.  It  was  owned  by  Mr. 
Hollidge,  who  lives  on  Sherman  Avenue.  In  the  same  stable  I  found  a  chronic  case. 
This  animal  formerly  belonged  to  his  brother,  who  kept  a  dairy  stable,  two  months 

firevioue  to  this  time,  on  Spring  road,  about  one  and  a  half  miles  north  of  the  boundary 
ine  of  the  city.  This  gentleman  became  disheartened  by  the  loss  of  cows  affected 
with  the  disease,  and  sold  out.  Those  bought  by  his  brother  showed  no  symptoms  of 
the  disease  at  the  time  of  purchase,  but  it  developed  itself  in  this  cow  after  her  arri- 
val.   This  man  lost  heavily  in  cows  in  the  year  1&71. 

Mr.  McKay,  who  keeps  a  dairy  stable  on  Ninth  street,  one-half  mile  north  of  Bound- 
ary street,  bought  7  cows  from  Mrs,  Seidenberger,  who  was  anxious  to  sell,  as  she  lost 
4  cows  by  the  disease  last  February.  Her  stable  is  located  near  the  infected  stable 
on  Spring  road,  which  was  used  by  Mr.  Hollidge.  McKay  denied  the  existence  of  the 
disease  among  nis  cows,  but  3  of  them  have  disappeared  in  some  way  unknown  to  me. 
I  wish  to  mention  here  that  it  is  useless  for  me  to  watch  any  of  the  stables  where  I 
find  the  disease  so  long  as  we  have  no  power  to  destroy  the  affected  animals. 

Mr.  Harman  lives  at  Mount  Pleasant,  about  one  mile  north  of  Washington.  On  the 
30th  of  September  I  found  a  cow  in  his  stable  suffering  with  the  disease.  Previous  to 
my  visit  Dr.  C.  P.  Lyman  had  visited  this  stable  and  found  a  heifer  calf  suffering  with 
the  disease  in  an  acute  form.  It  died  the  same  day.  An  autopsy  was  made  and  a  por- 
tion of  the  right  lung  preserved.  On  the  same  day  I  visited  a  stable  owned  by  Robert 
Brown  (colored),  who  lives  a  short  distance  south  of  Mr.  Harman's.  I  found  one  of 
his  cows  sick  with  the  disease.  This  man  says  that  the  disease  has  been  on  his  place 
since  1875,  and  that  he  has  lost  several  cows  by  it. 

On  October  1  I  was  refused  admittance  to  the  stable  of  Mr.  Shugrew,  which  is 
located  a  few  hundred  feet  south  of  Mr.  Hollidge's.  One  of  his  animals  was  undoubt- 
edly sick.  The  rest  of  them,  14  in  number,  were  running  at  large.  As  I  was  unable 
to  see  the  sick  animal  I  could  not  decide  as  to  the  nature  of  the  disease.  Since  1871 
this  man  has  lost  30  cows  by  the  malady. 

On  October  3  I  visited  the  commons  about  Mount  Pleasant.  Among  a  large  herd  ox 
cows,  which  belonged  to  different  owners,  I  found  several  recovered  cases.  I  also 
discovered  a  very  acute  case  in  a  field  adjoining  these  commons,  which  I  learned  be- 
longed to  Robert  Hays.  Six  other  cows  were  with  her.  I  thought  it  important  to 
make  this  case  known  at  once  to  the  department,  in  order  that  some  one  else  would 
go  and  examine  it.  From  the  time  of  the  discovery  of  this  animal  until  my  return  in 
company  with  a  representative  of  the  department,  which  was  but  two  or  three  hours, 
the  cows  had  been  removed  to  their  stables  in  "Cow town,"  near  Seventh  Street  and 
Boundary,  and  the  sick  animal  exchanged  for  a  healthy  one.  When  questioned,  the 
owner  could  not  give  the  residence  of  the  dealer  with  whom  he  had  exchanged  the 
cow.    He  acknowledged  that  he  had  lost  30  cows  by  the  disease  since  1871. 

On  the  same  day  I  visited  the  stable  of  Captain  Viall,  Meridian  Hill,  northwestern 
boundary  of  Washington.  This  place  has  been  infected  since  1876.  During  this 
period  he  has  lost  28  cows.  Two  have  died  since  last  June.  One  animal  is  still  liv- 
ing, and  has  been  running  at  large  for  the  last  two  months.  She  is  liable  to  spread 
the  disease  among  other  animals. 

October  7  I  walked  over  the  commons  on  the  eastern  part  of  the  District  of  Colum- 
bia, where  most  of  the  cows  in  this  section  graze.  I  detected  one  cow  among  them 
sick  with  the  disease,  and  concluded  to  follow  her  to  the  stable,  situated  on  D  street 
between  Eighth  and  Ninth,  northeast.  Mr.  Callahugh,  the  owner,  acknowledged  hav- 
ing had  four  cows  affected  with  the  disease.  Whenever  they  commenced  to  grunt  or 
showed  severe  symptoms  he  disposed  of  them  to  the  butchers.  He  said  he  intended  to 
dispose  of  this  cow  in  the  same  way  if  her  appetite  did  not  soon  return.  I  found  her 
temperature  to  be  103p  F.  He  noticed  his  first  sick  cow  in  the  month  of  June,  and 
has  been  troubled  with  the  contagion  among  his  cows  up  to  this  date.  At  the  begin- 
ning of  this  outbreak  he  owned  seven  cows.  Five  of  them  have  been  affected.  Other 
people  in  this  locality  have  lost  a  few  cows  lately.  L.  Obenstein,  who  lives  one 
square  east  of  Callahugh's  stable,  lost  one  affected  with  the  disease  last  week.  Mr. 
Bresnaham,  C  street  between  Eighth  and  Ninth  northeast,  lost  one  cow  affected  with 
the  disease  during  the  month  of  September;  also  Mrs.  Clancey,  on  Fifth  street  be- 
tween North  A  and  East  Capitol  street,  lost  an  animal  in  the  month  of  August.  Since 
1870  this  lady  has  lost  GO  cows  by  the  disease. 
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The  dweaae  in  the  District  of  Columbia  prior  to  1881. 
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Name  of  owner. 

Locality  of  infected  stables. 

Number 
of  deaths. 

Tear. 

Mrs,  Keefe .  T  -, 

91 0  Twentieth  street  near  K  street,  Washington . 

4  cows . . . 

80  COWB  . .  - 

Unknown 
30  cows . . . 
14  cows... 
80  cows... 
60  oo  ws . . . 

23  cows... 

20  cows . . . 
28  cows . . . 

Unknown 

40oows... 

12  cows . . . 
Unknown 
28  cows . .. 

5  cows . . . 
2  cows . . . 
Scows... 

14  cows... 
16  cows... 

1864 

Michael  White 

1869 

Mr.Hollidge 

Sherman  avenue,  Boundary,  Washington 

do 

1871 

Owen  Shuffrew  .*........ 

1871 

Mrs. Morrisy 

Seventh  street  near  Boundary,  Washington. . . . 

Boundary  street  near  Seventh,  Washington  . . . 

Fifth  street  between  North  A  and  East  Capi- 
tol streets,  Washington. 

Corner  of  T  and  Twenty-seventh  streets,  Wash- 
ington. 

No.  3418  First  North  street,  Georgetown 

2  miles  southeast  of  Washington,  Marlborough 
road. 

2  miles  southeast  of  Washington,  Marlborough 
road. 

Corner  of  Seventh  street  and  Rock  Creek  road, 
Washington. 

Tenally town  near  Washington - . *■- 

1871 

Robert  Hays 

1871 

Mr^  Olancey 

1871 

William  Davis 

1873 

Mr.  Harrington. 

1875 

Mr.  §ay!rf_..  ::::::::.:... 

1875 

Mr.Holden 

1875 

Mrs. Schenoh  ................ 

1875 

Mr.  Andries 

1876 

MrT Bangerter 

do 7.. 

1876 

Captain'Viflll 

Meridan  Hill,  northwest  of  Boundary  street, 

Washington. 
Fourteenth  street,  2  miles  north  of  Washington . 
Fourteenth  street,  2  miles  north  of  Washi  ngton . 

Tenallytown,  D.  C 

•     1876 

Xfrs.  Blagden 

1877 

Benjamin  Green 

1877 

Mrs.  B.  Hamilton 

Mr,  NeKman 

1877 
1877 

Mrs.  Kelly 

Corner  of  G  and  Twenty -fifths  treets,  Washing- 
ton. 

1879 

SUMMARY. 

The  result  of  my  investigations  enables  me  to  give  the  following  summary : 

Number  of  cattle  examined  since  March,  1881 11,270 

Kumber  of  acute  cases  of  disease  found  since  March,  1881 110 

Number  of  chronic  cases  of  disease  found  since  March,  1881 *......  41 

Total  number  of  diseased  animals  found  since  March,  1881 151 

Number  of  deaths  that  have  occurred  since  March,  1881 G7 

Number  of  deaths  reported  as  having  occurred  since  1864 1,029 

Respectfully  submitted. 

W.  H.  BOSE,  D.T.& 
Baltimore,  Md.,  November  1, 1881. 
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INTRODUCTION. 

Sir  :  I  have  the  honor  to  present  herewith  the  following  report  of 
some  of  the  work  done  by  the  Entomological  Division  during  the  fiscal 
year  now  drawing  to  a  olose.  The  report  necessarily  covers  but  a  small 
portion  of  the  work  done  or  being  done,  and  is  devoted  to  some  of  the 
more  important  observations  and  experiments  of  a  practical  nature  on 
such  subjects  as  have  received  especial  attention,  viz.,  Silk-culture,  the 
Cotton  Worm,  the  Chinch  Bug,  the  Army  Worm,  the  insects  affecting 
the  Orange,  those  affecting  Bice,  some  new  depredators  on  Corn  or 
Maize,  and  various  miscellaneous  insects  that  have  attracted  more  than 
usual  attention  during  the  year. 

While  I  have  not  hesitated  to  embody  matter  of  scientific  interest 
and  even  descriptive  matter  when  necessary  to  give  greater  accuracy 
to  the  information  to  be  conveyed,  yet  lengthy  descriptive  papers  have 
been  eschewed  on  the  ground  that  these  reports  are  intended  for  the 
practical  man  rather  than  as  contributions  to  entomological  science. 

It  is  not  necessary  to  draw  your  attention  specifically  to  the  contents 
of  the  following  pages,  nor  to  the  important  practical  discoveries  which 
they  refer  to.  To  do  so  would  not  add  to  their  value.  But  a  few  words 
as  to  the  general  work  of  the  Division,  with  such  suggestions  as  experi- 
ence indicates,  will  not  be  inappropriate  in  submitting  the  report 

Four  years  ago,  when  first  called  to  act  as  Entomologist  to  the  De- 
partment, I  found  provision  made  in  the  annual  appropriation  for  but 
one  person  who,  in  addition  to  a  clerk  allowed  from  the  clerical  force 
and  known  as  the  assistant  entomologist,  constituted  the  Division. 
Under  such  conditions  it  is  not  surprising  that  little  was  attempted  in 
the  way  of  original  research  of  a  practical  nature.  The  surprise  is, 
rather,  that  Mr.  Glover  accomplished  as  much  as  he  did  during  his  long 
connection  with  the  Department 

The  evil  from  insects  injurious  to  the  various  crops  of  the  country  is 
a  great  and  growing  one  which  none  more  fully  appreciate  than  the 
cultivator  himself.  The  aggregate  annual  loss  to  the  nation  from  insect 
depredations  amounts  to  hundreds  of  millions,  and  there  is  a  loud  call 
for  relief;  but  relief  can  come  only  by  a  combination  of  accurate  ento- 
mological knowledge  with  extensive  field  work  and  experiment,  and 
this  last  is  possible  only  with  men  and  means.  My  first  step,  there- 
fore, was  to  get  an  increase  of  means  so  necessary  to  such  work,  and  I 
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at  once  began  some  special  investigations  looking  to  the  control  of  a 
few  of  the  worst  of  our  insect  pests.  The  Division  was  reorganized  on 
a  more  practical  basis,  and  my  successor  continued  the  work  that  had 
been  planned  and  begun. 

The  great  increase  in  the  correspondence  of  the  Division  may  be 
judged  of  by  the  fact  that  during  the  past  year  over  2,000  letters  of  in- 
quiry have  been  received,  most  of  them  requiring  full  replies,  so  that, 
in  fact,  over  1 ,800  letters  have  been  written.  This  correspondence  consti- 
tutes a  very  large  part  of  the  work  of  the  Division,  and  demands  most 
of  the  time  of  myself  and  office  assistants.  A  large  proportion  of  the 
letters  received  make  inquiry  regarding  some  of  the  commonest  and 
best  known  insects.  This  dissemination  of  special  information  to  indi- 
viduals is,  I  conceive,  one  of  the  chief  functions  of  the  entomologist, 
yet  one  of  infinitely  less  importance  to  the  country  than  original  research 
and  discovery;  and  as  such  routine  correspondence,  even  with  the  most 
economical  division  of  labor  among  the  present  office  force,  has  more 
and  more  absorbed  the  time  of  the  Division  to  the  detriment  of  field 
work  and  experiment,  my  aim  has  been  to  gain  more  time  for  this  last 
part  of  our  work  without  impairing  the  efficiency  of  the  Division  in  the 
matter  of  said  correspondence. 

As  greatly  helping  to  this  end  I  have  begun,  with  your  approval,  the 
preparation  of  a  series  of  special  Bulletins  on  the  most  widespread  and 
important  of  our  injurious  insects,  each  intended  to  contain  a  complete 
account  of  all  that  is  known  in  reference  to  some  particular  insect  or 
some  particular  set  of  insects  affecting  a  given  crop.  Such  Bulletins — 
concise,  so  as  to  be  readily  mailed,  written  in  popular  style,  and  amply 
illustrated — will  greatly  facilitate  the  correspondence,  by  rendering  un- 
necessary the  constant  repetition  of  letters  giving  detailed  information 
to  the  various  correspondents  who  make  inquiries  about  one  and  the 
same  species. 

A  Bulletin  on  the  Northern  Army  Worm,  one  on  the  Boll  or  Corn 
Worm,  and  one  on  Ganker  Worms  are  prepared  and  ready  for  the  press, 
while  others  on  Cabbage  Insects,  and  on  the  Chinch  Bug  are  in  prepa- 
ration. If  stereotyped,  these  Bulletins  can  always  be  kept  in  supply, 
and  limited  editions  only  need  be  published  at  any  one  time. 

I  would  recommend  farther,  as  a  means  of  increasing  the  usefulness 
of  the  Division,  that,  in  addition  to  the  special  Bulletins  above  indicated, 
a  periodical  Bulletin  of  the  Division  be  issued  touching  general  entomo- 
logical matters  of  current  interest.  Many  contributions  of  value,  whether 
from  voluntary  correspondents  or  special  field  agents,  are  placed  on  file 
in  the  Division  archives,  and  they  are  either  not  made  public  at  all  or  are 
used  in  the  Annual  Beport,  which  appears  long  after  they  have  lost  much 
of  their  timely  interest.  With  such  a  system  of  publication  as  I  have 
indicated,  added  to  the  special  reports  ordered  by  Congress,  the  work 
of  the  Division  would  be  rendered  more  effective.  Three  special  reports 
are  in  course  of  preparation,  viz.,  a  Bibliography  of  economic  entomology, 
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a  report  on  the  insects  affecting  the  Orange  tree,  and  a  report  on  forest 
tree  insects.  These  will  be  top  bulky  to  be  issued  as  Bulletins,  or  to  be 
included  in  the  Annual  Beport,  and  should  be  ordered  printed  by  special 
act  of  Congress. 

The  United  States  Entomological  Commission,  which  was  by  act  of 
Congress  attached  to  the  Department  at  the  beginning  of  the  fiscal  year, 
has  not  attempted  any  field  work,  but  has  been  closing  up  its  office  work 
in  accordance  with  the  spirit  of  the  last  appropriation  act.  Bulletin  7, 
by  Dr.  Packard,  on  forest  tree  insects,  has  been  issued,  and  the  third  and 
fourth  reports  of  the  Commission  have  been  completed  and  are  ready 
for  the  printer. 

As  we  now  have  near  by,  and  of  easy  access,  a  National  Museum  ad- 
mirably fitted  for  the  preservation  and  exhibition  of  natural  history 
specimens,  and  as  the  Director  thereof  is  authorized  by  the  organic  Jaw 
to  claim  any  collections  made  by  the  various  other  Departments  of  the 
government,*  I  have  decided,  with  your  approval,  to  devote  as  little 
time  as  possible  to  pure  museum  work,  limiting  it  to  the  preservation  of 
such  material  as  will  best  illustrate  the  habits  of  those  insects  which 
interest  the  farmer.  In  this  direction  a  large  number  of  species  have 
been  reared,  studied,  and  mounted,  so  that  those  treated  of  in  the  report 
form  but  a  fraction  of  the  number  actually  studied.  In  systematic  mu- 
seum work  I  hope  rather,  as  curator  of  Entomology  in  said  museum, 
to  co-operate  with  Professor  Baird  in  his  efforts  to  bring  together  a 
national  collection  of  insects,  and  to  this  end  have  deposited  with  him 
my  own  private  collection.  It  is  thus  more  safe  from  fire  than  it  would 
be  in  the  Department,  and  at  all  times  accessible  when  needed,  as  is 
constantly  the  case,  in  the  work  of  the  Division. 

I  have  been  assisted  during  the  whole  of  the  year  in  my  office  work, 
and  in  the  preparation  of  reports,  by  Prof.  W.  S.  Barnard,  Mr.  L.  O. 
Howard,  Mr.  E.  A.  Schwarz,  and  Mr.  Theo.  Pergande,  and  since  Sep- 
tember by  Mr.  B.  Pickman  Mann;  and  these  gentlemen,  together  with 
Mr.  A.  Koebele,  who  has  aided  part  of  the  time  in  the  office  work,  de- 
serve my  praise  and  thanks  for  the  uniform  industry  and  interest  which 
they  havemanifested  in  the  work  assigned  to  them.  The  same  is  to  be  said 
of  the  agents  and  observers  in  different  parts  of  the  country.  Mr.  H.  G. 
Hubbard  has  had  charge  of  the  Orange  insect  investigation  in  Florida, 
and  Mr.  Laurence  Bruner  of  the  work  in  relation  to  the  Eocky  Mount- 
ain locust  in  the  Northwest.  Dr.  J.  C.  Neal,  of  Archer,  Fla.,  Dr.  E.  H. 
Anderson,  of  Kirkwood,  Miss.,  Mr.  W.  E.  Martin,  of  Oxford,  Miss.,  Mr. 
J.  G.  Barlow,  of  Cadet,  Mo.t  and  Miss  M.  E.  Murtfeldt,  of  Kirkwood, 
Mo.,  have  each  made  special  observations  for  the  Division,  under  in- 
struction, during  some  part  of  the  year,  while  my  predecessor,  Prof.  J. 
H.  Gomstock,  has  been  engaged  at  Ithaca,  N.  Y.,  on  a  special  report, 
for  which  he  took  with  him  all  the  notes  of  importance  (with  duplicate 

•Revised  Statutes,  }  5586  j  Statutes  Forty -fifth  Congress,  third  session,  chap.  182, 
p.  394. 
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specimens)  that  had  accumulated  during  his  administration.  His  report, 
just  submitted,  consists  chiefly  of  a  monograph  of  the  Diaspince,  a  sub- 
family of  the  scale-insects.  This  monograph  includes  the  species  already 
treated  of  in  the  last  Annual  Report  of  the  Department,  as  well  as 
many  foreign  species,  and,  at  your  request  to  curtail,  for  want  of  space, 
I  have  excluded  it  The  rest  of  the  report  is  included  herewith.  Con- 
siderable matter  of  my  own,  has,  for  the  same  reason,  been  excluded. 

The  wood-cut  illustrations  are  some  of  them  from  my  own  pencil,  but 
have  most  of  them  been  drawn  by  Mr.  George  Marx,  under  my  direction. 
The  photo-engravings  illustrating  Professor  Comstock's  report  have  been 
drawn  by  Mrs.  Comstock,  who,  together  with  Mr.  H.  W.  Turner,  as- 
sisted him  during  the  year.  The  colored  plates  are  painted  from  nature. 
Where  the  figures  are  enlarged  the  natural  size  is  indicated  in  hair-line 
or  in  some  other  way. 

Respectfully  submitted  June  30, 1882. 

0.  V.  RILEY, 

Entomologist 

Hon.  Geo.  B.  Losing, 

Commissioner  of  Agriculture. 


EXTRACTS  FROM  CORRESPONDENCE. 

The  following  extracts  have  been  made  from  the  miscellaneous  cor- 
respondence as  containing  entomological  observations  of  interest  not 
included  in  the  balance  of  the  report.  They  could  not  be  extended  so 
as  to  include  all  such  observations  made  by  correspondents  without 
trenching  on  the  report  proper;  while  the  voluminous  correspondence 
from  special  agents  wilL  much  of  it,  be  used  elsewhere.  The  references 
in  brackets  are  to  the  Letter  Files,  by  number  and  page,  to  facilitate 
future  use  of  the  full  communications: 

On  July  2d,  W.  F.  Holmes,  of  Cypremort  P.  O.,  Saint  Mary's  Parish,  La.,  sent  a  new 
enemy  of  the  sugar-cane,  with  statement  that  it  eats  the  heart  of  both  stubble  and 
plant  sugar-cane  and  of  corn,  and  hides  in  the  very  lowest  part  of  the  heart,  caus- 
ing its  death  and  decay.  The  specimens  sent  were  larvae  of  nootuid  moths,  but  were 
all  dead,  so  that  it  was  impossible  to  determine  them  more  exactly  It  is  evidently  a 
new  enemy.    [L.  F.  5:  180.] 

On  August  11th,  R.  M.  Sims,  Columbia,  S.  C,  sent  specimens  of  a  species  of  Podura, 
which  '*  came  out  in  myriads  from  the  ground  at  the  State  Penitentiary,  from  beneath 
brick  drains,  walls,  &c."    [L.  F.  5:  182.] 

On  July  20th,  T.  J.  Davis,  of  Rixeyville,  Culpepper  County,  Virginia,  sent  eggs  of 
Clmocampa  americana,  whicn  he  found  on  twigs  of  peach  trees.    TL.  F.  5 :  217.  j 

On  August  15th,  Wm.  Fairweather,  of  McLane,  Erie  County,  Pennsylvania,  wrote  that 
his  apple  crop,  in  an  orchard  of  6,000  trees,  had  suffered  greatly  from  the  ravages  of 
Anth&nomus  quadrigihbus.  "  Some  trees  will  hardly  have  an  apple  but  what  is  dashed 
and  dotted  all  over  by  the  proboscis  of  the  Beetle  pest/'    PL.  F.  5:  255.] 

On  August  31st,  J.  A.  Gundy,  of  Lewisburg,  Pa.,  sent  heads  of  clover,  infested  with 
(kcidomyxa  leguminicola,  from  his  locality.    [L.  F.  5:  263.1 

On  October  4th,  Dr.  D.  H.  Webster,  of  Austin,  Mo.,  wrote  that  the  Chinch  Bugs  had 
done  a  great  deal  of  damage  to  the  wheat  and  corn  crops  in  his  locality  in  1881.  [L. 
F.5:  291.1 

On  October  13th,  Theo.  G.  Fowler,  of  Uniontown,  Ala.,  sent  specimens  of  StracMia 
hbtrionioa,  with  an  account  of  their  ravages  on  collards,  turnips,  cabbages,  and 
radishes:  and  Phnkellura  kyalinitalis  which  had  riddled  the  leaves  of  the  squash 
vines.    [L.  F.  5:  310 J 

On  October  4th,  H.  C.  Meyer  sent  specimens  of  Calandra  oryMCB,  which  had  been  dis- 
tributed in  seed  corn  by  the  Department.    [L.  F.  5 :  330.] 
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On  October  20th,  J.  E.  Willet,  of  Macon,  Ga.,  sent  specimens  of  Oncideree  dngulahu 
which  had  been  girdling  the  twigs  of  English  walnut.    [L.  F.  5 :  365.1 

On  October  25th,  J.  G.  Barlow,  Cadet,  Washington  County,  Missouri,  sent  specimens 
of  I$o*oma*  which  had  been  found,  pupated,  above  the  first  or  top  joint  of  wheat 
straws.  ' '  The  crops  that  were  infested  by  the  worm  were  very  poor,  and  grew  mostly 
in  fields  that  had  been  sown  in  wheat  four  or  five  years  in  succession."  He  sent  also 
specimens  of  8Uvanu$  advena  and  Twlhaafwmata,  which  he  said  he  found  earnestly  at 
work  upon  corn  in  stack,  eating  the  grain,  with  their  heads  in  the  small  hole  at  the 
bottom  of  the  excavation.    [L.  F.  5 :  376.1 

On  November  7th,  he  added  that  more  than  two-thirds  of  the  wheat  straws  in  the 
field  had  a  larva  or  pupa  of  the  Iaoeoma  in  them,  and  the  crop  was  sadly  diminished 
by  them.  One  farmer  had  15  bushels  off  9  acres,  another  sowed  15  bushels  of  wheat 
and  harvested  only  30  bushels :  another  harvested  6  bushels  from  10  acres.  [L.  F.  5: 
393.] 

On  November  16th,  Gabriel  A.  Fournet,  of  Lake  Charles,  La.,  sent  specimens  of  Par- 
latoria  pergandii,  which  he  stated  had  first  appeared  for  the  season  on  the  leaf  of 
OBAXGB  treks  since  the  first  of  the  month.  "Since  four  orjfive  years  this  insect  has 
made  its  appearance  and  completely  destroyed  the  valuable  orange  groves  which  form 
the  prinoipai  source  of  the  value  of  the  litnd  here."    [L.  F.  5:  405.1 

On  November  7th,  Almond  Mazson,  of  Minden,  Sanilac  County,  Michigan,  sent  speci- 
mens of  Calandra  granaria,  which  had  been  distributed  by  the  Department  in  seed 
wheat  to  the  sufferers  by  the  Michigan  fire.  It  is  presumable  that  the  fire  had  ridden 
the  district  of  all  these  pests,  so  that  it  was  particularly  unfortunate  that  the  Depart- 
ment should  have  been  the  means  of  reintroducing  them  so  promptly.    [L.  F.  5 :  427.  ] 

On  November  19th,  Evan  J.  Prothro,  of  BiohTand,  Stewart  County,  Georgia,  sent 
specimens  of  an  undetermined  species  of  Oethue,  stating  that  they  had  injured  CHU- 
fas  early  in  the  spring.    [L.  F.  5:  465.] 

On  November  14th,  W.  Cornell  Cay  wood,  of  Marlborough,  N.  T.,  sent,  in  response  to 
a  request,  specimens  of  Phloeotribus  Uminarie,  upon  whose  ravages  on  peach  trees  he 
wrote  in  the  Rural  New-  Yorker  of  November  12,  and  again  in  the  same  paper  later.  [L. 
F.  5:  480.] 

On  November  21st,  he  wrote:  "  *  *  *  If  it  is  recorded  as  injuriously  affecting 
peach  twigs  it  has  evidently  changed  its  point  of  attack,  as  it  in  no  instance  attacks  the 
smaller  branches  or  twigs,  nor  even  one-year-old  trees,  and  very  seldom  two  years  old ; 
if  they  do  the  number  is  so  small  that  they  do  but  little  injury.  We  see  them  on  three- 
year-old  trees,  bat  in  killing  numbers  on  four  years  old  and  older.  Since  sending  the 
account  of  this  insect  to  the  Rural  New-Yorker,  by  further  examination  we  find  they 
infest  all  the  cultivated  and  wild  chttrrttp8  and  plums.  We  found  a  cherry  tree  six 
years  old  as  effectively  killed  as  the  peach  tree  we  sent  you  by  express.''  [L.  F. 
5:481.] 

On  January  21st,  Matthew  Cooke,  chief  executive  horticultural  and  health  oflloerof 
California,  Sacramento,  CaL,  wrote:  "    *    *    *    From  practical  experiments  we  have 

? roved  beyond  a  doubt  that  a  successful  warfare  (against  insects)  can  be  accomplished, 
have  no  hesitation  in  saying  that  Santa  Clara  County  will  increase  her  produce  of 
choice  marketable  fruit  from  75  to  100  per  cent,  this  coming  season.  The  remedy  most 
favored  there  at  present  is  coal  oil.  However,  I  dare  no?  recommend  it,  as  ignorant 
parties  might  attempt  to  use  it  and  destroy  the  trees.  I  will  take  the  liberty  of  giving 
you  the  experience  of  a  gentleman  owning  an  orchard  two  miles  from  San  Jose,  Santa 
Clara  County : 

"  George  W.  Rutherford  owns  extensive  mining  interests  in  the  State  of  Nevada, 
and  therefore  cannot  be  classed  as  a  practical  fruit-grower.  He  bought  an  orchard 
two  years  ago  at  San  Jose*  at  a  cost  of  $32,000.  The  crop  of  1881  was  badly  infested  bv 
the  Scale,  Aepidiotua  perniciosus.  When  Mr.  Rutherford  came  from  Nevada  this  last  faM 
he  was  willing  to  sell  his  orchard  (Scale  Bugs  included)  for  $15,000 — no  buyer.  He 
was  not  in  favor  of  coal  oil,  but  bought  four  tons  of  lye  of  American  Company.  When 
he  had  his  orchard  two-thirds  washed  his  neighbors  told  him  he  had  destroyed  his 
trees.  He  requested  me  to  go  there  and  see  what  had  been  done.  I  went  to  bis  place 
on  the  28th  December.  He  nad  killed  nearly  every  Scale  Insect  and  Red  Spider  on  his 
trees  so  far  as  he  had  washed,  and  every  tree  showed  a  healthy  green  layer.  He  now 
asks  $50,000  for  the  orchard.  The  whole  cost  of  cleaning,  including  5  tons  of  lye, 
will  not  exceed  $1,000.    Others  are  very  successful  with  coal  oil. 

On  January  31st,  George  Pitts,  Iuka.  Marion  County,  Illinois,  wrote  that  in  the  pre- 
vious year  the  Chinch  Bugs  killed  all  the  corn.  They  were  so  numerous  that  the 
wheels  of  a  wagon  were  quite  wet  and  gummy  with  killing  them  in  going  a  mile  or 
two  on  the  road.    [L.F.6:  68.] 

On  January  8th,  J.  G.  Barlow,  Cadet,  Washington  County,  Missouri,  sent  specimens 
of  Aphodius  lutulentns,  which  had  been  injuring  grains  of  corn  contained  in  cow- 
dung.    [L.F.6:  118.] 

*  See  the  article  Ieoeoma  triad  in  another  part  of  this  Report 
5  AG 
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On  January  6th,  E .  N.  S.  Ring  ueberg,  fcookport,  N.  Y. ,  sen t  ( through  A.  S.  Packard ,  jr. ) 
larva)  of  Cecufomyia  leguminicolu  which  had  infested  several  clover-fields  in  his  vicinity 
in  the  previous  fall.  He  writes :  *  *  One  fanner  said  that  in  thrashing  the  clover  all  that 
came  was  nearly  clear  weevil  (as  they  call  them)."  He  writes  further:  "A  few  years 
ago  I  sent  you  (Packard)  some  eggs  that  were  destroying  the  bearing  wood  (canoe) 
in  my  father's  vineyard,  which  you  determined  to  be  Oecanthus  Hiveus,  adding  thai 
they  hatched  in  May.  Since  then  I  have  had  the  wood  trimmed  and  buraedbefore 
that  time  (first  of  May),  and  now  can  say  that  the  result  is  very  favorable,  as  I  should 
estimate  a  reduction  of  from  one-third  to  one-half  as  many  injured  as  formerly." 
[L.F.6:  148.] 

On  February  18th,  Caleb  Oilman,  Meddybenips,  Washington  County,  Maine,  reported 
that  he  had  used  a  soap- washing  at  the  time  of  the  hatching  of  eggs  of  Apple* tree- 
bark  lice  successfully  in  the  destruction  of  the  pests.    [L.  F,  o :  159.] 

On  February  14th,  Charles  Mohr,  of  Mobile,  Ala.,  sent  larvae  of  Diatraa  sacchari,  say- 
ing :  "  The  crops  of  the  sugar-cane  on  the  seaboard  in  this  county  have  been  almost 
entirely  destroyed  by  it  last  season,  as  well  as  the  season  before.  As  far  as  I  could 
learn  it  is  only  since  the  past  three,  or  at  the  most  four,  years  that  this  enemy  to  the 
sugar-cane  has  made  its  appearance  in  this  region,  proving  worse  with  every  succeed- 
ing one.  It  affects  mostly  the  crop  raised  in  the  lowlands,  with  a  heavier  subsoil, 
richer  in  vegetable  matter,  and  more  or  less  deficient  of  drainage.  The  cane  grown 
in  the  porous  sandy  soil  of  the  rolling  nine  lands  has  so  far  suffered  but  little  from  it. 
The  larva  commences  its  borings  in  the  latter  part  of  the  summer,  when  the  lower 
joints  begin  to  ripen ;  before  reaching  their  full  growth  and  maturity  the  canes  are 
perforated  to  a  degree  which  causes  them  to  be  broken  down  under  every  gale  of 
wind."    [L.F.6:  216.] 

On  February  25th,  Prof.  A.  E.  Blount,  of  the  Agricultural  College,  Fort  Collins,  Colo,, 
sent  specimens  of  Lygceus  reclivatus,  with  the  statement  that  they  live  and  seem  to 
hatch  all  winter  and  summer  in  the  cracks  of  brick  and  stone  houses.  "It  flies  readily 
all  winter  in  buildings  where  there  are  fires.  I  have  seen  it  eat  nothing  but  dead  flies 
and  mosquitoes."  In  response  to  a  statement  of  the  known  habits  of  this  insect,  Pro- 
fessor Blount  asserts,  March  13,  "  I  am  prepared  to  state  on  my  own  observation,  and 
on  other  reliable  information,  that  'my  bug '  lives  upon  dead  flies,  mosquitoes,  and 
other  insects  found  in  and  about  buildings.  No  less  than  50  males  and  females  live 
and  breed  in  my  room  the  year  round.  They  come  out  from  the  cracks  of  nvy  floor 
any  day  to  see  me,  and  from  oertain  cracks  in  the  brick  wall  outside  they  come  and 
bask  all  day  in  the  sunshine.  They  have  no  vegetable  within  reach  at  all.  I  can  find 
nothing  in  my  room  they  touch  or  injure,  nor  have  I  or  any  one  of  us  ever  seen  a 
single  specimen  away  from  the  buildings.  Young  specimens  can  be  seen  all  winter 
long  in  my  room.  When  trodden  upon  they  made  a  ' fearful'  grease  spot."  [L.  F.  6 : 
465,605.] 

On  March  24th,  J.  B.  Quill,  statistical  correspondent,  Burlington,  Coffey  County,  Kan- 
sas, sent  specimens  of  pease  infested  by  Bruchus  pisi,  which  had  been  contained  in  seed 
sent  out  from  the  Department.    [L.  F.  5 :  607.  ] 

Miss  M.  £.  Murtfeldt,  of  Kirk  wood,  Mo.,  gave  the  following  notes  of  the  season: 

"  Cutworms  were  not  so  numerous  as  usual  early  in  the  spring,  but  few  of  the  hiber- 
nating larvse  probably  surviving  the  excessive  cold  and  the  changeable  weather  of 
February  and  March.  The  succeeding  brood,  however,  was  quite  destructive  to  early 
vegetables. 

"Tenthredinid  pests  were  very  numerous  during  May  and  June.  The  Rose  slug,  the 
Raspberry  slug,  and  the  Plum  slug  were  uncommonly  destructive.  The  foliage  of  tne 
oaks  and  willows  was  also  much  injured  by  the  various  species  peculiar  to  these  trees. 

"  The  13-year  brood  of  Cicadas  were  heard  about  the  20th  of  May,  and  the  woods 
resounded  with  their  peculiar  music  until  nearly  the  last  of  June.  About  one-third  of 
the  specimens  examined  were  of  the  small  form  (C.  cassinii,  Fisher).  The  notes  pro- 
duced by  this  variety  are  much  finer  and  shriller  than  those  of  the  normal  form,  out 
I  was  not  able  to  observe  any  other  difference.  The  punctures  were  made  mostly  in 
the  oaks,  the  undergrowth  being  injured  more  than  the  large  trees.  Some  of  the  large 
orchards  suffered  slightly,  but  as  a  rule  the  insect  did  little  damage  in  this  locality. 

"The  Great  Elm-leaf  beetle  (Monoccsta  coryli,  Say)  appeared  in  unusual  numbers 
toward  the  end  of  June.  It  is  strongly  attracted  by  lamp-licht  and  would  swarm  into 
brightly-lighted  rooms  of  evenings  in  such  numbers  as  to  be  a  great  nuisauce.  Its 
larva  were  to  be  found  on  the  slippery  elms  during  the  month  of  July,  and  I  afterward 
observed  a  few  leaves  on  the  American  elm  skeletonized  in  the  characteristic  manner 
of  this  insect;  but  as  I  did  not  find  it  at  the  work,  I  cannot  be  positive  that  it  feeds 
upon  any  other  species  of  Ulmus  than  fulva. 

"As  there  were  no  peaches  and  very  few  cherries  aud  plums  the  Plum  curculio  had 
but  little  opportunity  to  multiply,  and  even  the  few  stone  fruits  that  we  had  were  not 
much  affected.  A  year  ago  I  bred  several  specimens  of  this  curculio  from  gooseberries. 
There  were  none  of  the  latter,  however,  this  season. 

"  The  Codling  moth  also  was  rather  rare  this  year  in  Kirk  wood.    It  would  seem  that 
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tfee  beat  and  drought  of  July  and  August  must  have  prevented,  in  a  great  measure, 
the  emergence  of  the  aeeond  brood  of  moths,  since  the  later  apples,  though  otherwise 
of  poor  quality,  are  almost  free  from  worms. 

"So  far  as  I  was  able  to  observe  there  were,  this  year,  no  Phylloxera  galls  on  the 
leaves  of  those  varieties  of  grapes  usually  most  subject  to  them,  and  a  thorough  ej> 
amination,  in  September,  of  the  roots  or  Clinton,  Taylor,  Concord,  and  Herbemonfc 
failed  to  reveal  either  the  insects  themselves  or  any  evidence  of  their  recent  work. 
Perhaps  the  long-continued  drought  was  inimical  to  thorn. 

"The  Grape-berry  moth  (Eudernk  boiraua,  Schiff)  was  very  abundant,  causing  nearly 
all  of  the  so-called  "rot"  that  appeared  in  this  vicinity  this  year. 

"Psyokomorpha  epimenis  (Drurv)  and  the  Grape  vine  Plume  injured  the  buds  and 
foliage  to  some  extent  early  in  the  summer,  while  Prooris  Americana  and  Desmia  macu- 
lali*  were  very  destructive  to  it  later  in  the  season.  I  have  found  the  last-mentioned 
insect  especially  partial  to  the  leaves  of  the  Herbemont  and  similar  thin,  smooth- 
leaved  vines.  Upon  these  its  ravages  were  very  severe,  scarcely  a  leaf  escaping.  Pyre- 
thrum  powder  will  kill  the  larva  when  it  can  be  made  to  reach  it,  but  dusting  the 
outside  of  the  leaves  within  which  the  depredators  are  securely  folded  is  an  expensive 
and  profitless  process. 

"All  species  of  Blister  beetles  were,  this  summer,  conspicuous  by  their  absence* 
Plants  that  usually  suffer  greatly  from  the  attacks  of  the  Margined  and  Striped  beetles 
(Epicauta  cinerea  and  E.  vittata)  enjoyed  this  season,  in  this  locality,  complete  immunity* 
I  have  not  been  able  to  discover  the  cause,  unless  it  was  due  to  tne  drought,1' 


SILK  CULTURE. 

The  correspondence  and  labor  of  the  Division  in  the  promotion  of 
silk  culture  this  year  has  consisted  in  the  distribution  of  eggs  im- 
ported from  Japan  for  the  purpose  and  the  conduction  of  a  large  cor- 
respondence with  persons  inquiring  about  the  adaptation  of  their  several 
climates  or  localities  and  of  several  kinds  of  trees  to  the  prosecution  of  the 
industry ?  as  well  as  making  numerous  other  inquiries  upon  the  subject. 

The  distribution  of  eggs  was  begun  in  the  last  week  of  January, 
(1882),  but  unfortunately  a  number  of  the  eggs  were  already  hatching 
when  we  received  them  from  Japan,  owing  to  their  exposure  to  heat 
while  on  the  way,  and  they  continued  hatching  for  a  considerable  time 
afterwards. 

As  yet  few  returns  from  the  experimenters  of  this  year  have  come  in. 
The  reports,  received  indicate  good  success  wherever  eggs  were  kept 
unhatched  until  the  leaves  of  the  food  plants  were  sufficiently  developed 
for  use,  and  no  especial  mishap  befell  the  brood. 

Mr,  L.  S.  Crozier,  who  established  himself  at  Corinth,  Miss.,  during  this 
fiscal  year,  as  manager  of  the  Corinth,  Miss.,  Silk  Company,  has  been  the 
most  constant  of  our  correspondents  respecting  silk  culture.  In  a  letter 
of  January  14, 1882,  after  relating  his  experience  as  a  silk-culturist, 
first  in  France,  then  as  director  of  an  investigating  committee,  sent  out 
by  the  Agricultural  Society  of  the  Department  of  Ard&ehe  to  visit  the 
Levant  in  search  of  healthy  breeds  of  Silkworms  (where  during  eight 
years  he  visited  Turkey,  Wallachia,  Asia  Minor,  Syria,  the  Caucasus, 
Persia,  and  Japan),  and  finally,  during  ten  years,  in  Kansas,  Missouri, 
North  Carolina,  Louisiana,  Mississippi,  and  elsewhere,  he  says  that  he 
has  come  to  the  conclusion  that  none  of  the  silk-growing  countries  he 
has  visited  is  better  adapted  to  silk  culture  than  our  Middle  and  Southern 
States,  adding: 

Our  reeled  silks  were  sold  in  Ardeohe,  France,  where  the  hest  of  the  world  are 
raised  and  prepared  for  Lyons  weavers,  at  130  francs  per  kilogram,  our  cocoons  at  $6 
per  kilogram,  tne  highest  price  paid  that  year  for  first-rate  silks  and  cocoons.  My 
cocoons  and  silks  exhibited  at  tne  Paris  Exhibition  in  1878,  in  competition  with  all 
the  best  prod  nets  of  the  world,  caused  many  Italian  and  French  firms  (silk  millers, 
reelers,  or  dealer*  in  silkworm  eggs)  to  offer  me  the  best  prices  of  the  time**or  our 
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goods,  eggs,  cocoons,  and  reeled  silks— white,  yellow,  and  citron-colored.  Can  we 
not  now  say  not  only  that  silk  growing  is  a  success  in  the  United  States,  but 
that  American-grown  sHk  is  of  first  anality  when  raised  under  good  conditions  f 
Why,  we  attain  the  prices  of  $8  to  $9.50  per  pound  in  competition  with  Japanese  and 
Chinese  silks  worth  from  $5.50  to  $2.50  per  pound. 

And  then  he  goes  into  speculation  about  the  future,  where  we  will  not 
follow  him.  He  counsels,  however,  that  silk  culture  should  only  be 
taken  up  as  an  addition  to  general  tanning. 

Mr.  Edward  Fasnach,  of  Raleigh,  N.  0.f  in  a  letter  of  January  27th: 

Yon  are  doubtless  aware  that  the  "  Systems  Pasteur"  has  proven  so  effective  a  pre- 
tention against  the  ptbrine  that  silkworm  eras  produced  by  this  method  are  giving 
very  satisfactory  results,  so  mnoh  so,  indeed,  that  with  the  improved  and  more  intel- 
ligent mode  of  rearing  the  silkworm,  results  are  now  obtained  that  far  surpass  those 
of  former  years  when  the  pebrine  had  not  made  its  appearance.  The  consequence  is 
the  demand  for  foreign  eggs  is  growing  less  every  year,  and  the  American  silk  grower 
must  needs  more  than  ever  look  for  a  home  market.  This  brings  to  mind  your  sugges- 
tion for  the  establishment  of  a  filature  so  ably  set  forth  in  your  admirable  pamphlet. 
There  is  a  wealth  in  our  numberless  mulberries  and  0$age  orange  growing  almost  every- 
where in  our  broad  land,  that  awaits  only  the  filature,  and,  like  the  magio  wand,  it 
needs  but  to  "  strike  the  rock  and  bid  it  flow."        > 

ASSOCIATIONS. 

A  ladies'  association  was  formed  at  Spring  Hill,  near  Mobile,  Ala,, 
this  spring  (1882).    Miss  A.  0.  Gronn,  secretary. 

The  Women's  Silk  Culture  Association  of  California  was  organized  in 
1881  to  promote  the  revival  of  the  silk  interest  in  California.  It  dis- 
tributed circulars  of  information,  and  eggs,  and  mulberry  cuttings  to 
those  persons  who  were  willing  to  undertake  the  rearing  of  silkworms. 
The  new  year's  issue  (1882)  of  the  Sacramento  Record-Union  contains  a 
report  by  Mr.  Theodore  Hittell,  president,  ,/fcfe  Jeanne  0.  Carr. 

We  believe  it  was  under  the  auspices  of  this  association  that  an  offer 
was  made  through  the  newspapers  to  send  400  or  500  eggs  to  any  part 
of  the  country  upon  application  to  Felix  Gillet,  Nevada  City,  Cal.,  in- 
closing a  three-cent  postage  stamp. 

The  Women's  Silk  Culture  Association  of  the  United  States,  whose 
office  is  at  1328  Chestnut  street,  Philadelphia,  Pa.,  was  organized  in 
April  and  incorporated  May  31, 1880,  for  the  purpose  of  establishing 
u  Industrial  schools  for  instruction  in  the  art  of  silk  culture,  and  in  the 
art  of  preparing  silk  for  manufacturing  uses;  and  the  establishment  of 
auxiliary  associations  for  such  instruction  throughout  the  United  States." 
During  the  year  following  its  organization  it  brought  the  subject  of  silk 
culture  before  several  other  associations  promotive  of  agriculture,  be- 
sides giving  instruction  in  rearing  worms  and  reeling  silk  at  its  rooms 
in  Philadelphia,  and  during  the  past  year  it  has  distributed  a  large 
number  of  eggs,  mulberry  trees,  and  pamphlets,  bought  cocoons,  from 
which  it  procured  the  reeling  of  the  silk,  and  held  an  extensive  and 
well-attended  fair  in  Saint  George's  Hall,  at  the  corner  of  Thirteenth 
and  Arch  streets,  Philadelphia.  To  this  fair  we  contributed  several 
cases  of  goods  illustrating  native  and  foreign  reeled  silk  and  oocoons. 

As  an  earnest  of  the  encouragement  which  the  association  tenders  to 
native  producers  of  silk,  and  of  the  practicability  of  silk  culture  in  all 
its  branches  in  this  country,  the  association  procured  the  manufacture 
of  a  silk  dress  for  Mrs.  Garfield  from  silk  raised  in  fourteen  States, 
reeled  at  the  rooms  of  the  association,  and  dyed  and  woven  by  Hamil 
&  Booth  at  their  mills  in  Paterson,  N".  J. 

An  institution,  under  the  name  of  the  American  Silk  Exchange,  was 
incorporated  in  New  York  on  the  9th  of  May,  1882,  and  proposed  to 
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open  formally  for  business  on  the  20th  of  that  month.  "Its  object  is  to 
organize  a  market  for  American  silk  producers,  and  to  encourage  silk- 
worm culture  in  this  country."  The  president  says  that  if  the  mills  will 
not  buy  the  silk  which  the  exchange  will  have  for  sale  it  proposes  to 
start  a  mill  of  its  own.  To  attract  public  attention  the  exchange  pre- 
pared to  open,  on  the  5th  of  June,  and  to  continue  until  September,  a 
silk  exhibition,  at  which  every  step  in  the  culture  of  silk  would  be 
shown,  the  cocoons  being  unwound  and  the  silk  spun  and  woven  in 
the  hall.  v 

SALES  OF  EGGS  AND  OOOOONS. 

Mrs.  John  Lucas,  formerly  secretary,  and  now  president,  of  the 
Woman's  Silk  Culture  Association  of  the  United  States,  1328  Chestnut 
street,  Philadelphia,  Fa.,  wrote,  March  11, 1882 : 

I  find  it  difficult  to  discover  the  statistics  you  need  for  your  report,  but  I  feel  as* 
sored  there  are  some  quite  large  lots  (of  cocoons)  that  we  know  have  been  raised 
that  the  cnltnrists  keep  back,  hoping  to  obtain  a  higher  market  at  the  great  silk  de- 
pots of  France.  *  *  *  The  sales  of  waste  cocoons  have  been  about  130  pounds, 
the  price  paid  $1  per  pound.  Some  inferior  and  stained  and  badly  cored  whole 
cocoons  brought  50  cents  to  75  cents  per  pound.  Of  whole  cocoons  we  have  received 
about  250  pounds.  We  have  reeled  100  pounds  of  whole  cocoons,  for  which  we  hare 
paid  from  90  cents  to  $1.15  per  pound.  Some  few  choice  cocoons  here  brought  more, 
as  we  gave  a  price  for  them  as  samples.  Your  figures  of  $1  to  $1.50  I  think  are 
quite  safe,  but  we  could  not  pay  $1.50  per  pound  and  then  pay  $1  per  day  to  reel  and 
cover  ourselves.  Ton  see  this  $1  per  day  and  city  expenses  is  not  a  criterion  for  home 
industry.    *    *    * 

(Additional)  30  pounds  of  inferior  waste  purchased ;  10  pounds  of  whole  cocoons,  30 
ounces  of  eggs,  and  60  pounds  of  waste  produce  at  our  rooms.  About  25  pounds  of 
reeled  silk  obtained  from  the  100  pounds  of  cocoons  reeled. 

BBPORTS. 

Many  of  the  reports  received  from  persons  to  whom  eggs  were  sent 
contain  no  information  which  is  of  service  for  instruction. 

Mr.  Andrew  J.  Coen,  of  Jackson  Station,  Daviess  County,  Missouri, 
reported  (February  1, 1882)  that  most  of  the  eggs  sent  him  in  1881 
were  hatched  when  received,  and  in  the  absence  of  any  proper  food,  the 
trees  not  having  leaved  out  at  the  time,  he  tried  feeding  the  worms  on 
cabbage  leaves ;  at  first  they  seemed  to  relish  that  food,  but  soon  began 
dying,  and  all  died.  He  only  kept  one  egg  unhatched  until  the  proper 
season,  and  from  that  he  obtained  a  cocoon. 

Mr.  G.  Damkohler,  of  Clarence,  Shelby  County,  Missouri,  writes 
(February  4, 1882),  that  he  fed  the  Silkworms  only  on  Osage  orange,  and 
knew  nothing  of  the  business  except  what  he  had  learned  from  the  man- 
ual.    Mr.  E.  Fasnach;  of  Raleigh,  N.  C,  pronounced  his  silk  superior. 

Mr.  S.  Wrotnowski,  of  Baton  Rouge,  La.,  an  experienced  silk  cul- 
turist  formerly  proprietor  of  a  magnanerie  in  Puy-de-Ddme,  France,  sent 
a  model  report  May  — ,  1882,  of  his  experiments  in  raising  worms  on  the 
Morns  multioauUs: 

Taking  the  product  of  one  day's  hatching  (February  7),  keeping  them  at  a  temper- 
ature ranging  between  22°  and  28°  C.  (72°  and  82°  F.),  with  a  moisture  between  60° 
and  70°  C,  and  feeding  them  from  four  to  six  times  per  day  on  leaves  of  Morns  mulU- 
caulis,  they  entered  their  second  age  on  the  7th  day.  their  third  on  the  13th,  their 
fourth  on  the  20th,  their  fifth  on  the  28th,  and  mounted  to  spin  on  the  35th  day,  March 
13.  The  moths  reserved  for  seed  came  out  of  the  cocoons  and  began  to  lay  eggs  April 
1 ;  most  of  the  cocoons  were  smothered  in  a  stove  at  a  temperature  of  90°  C.  ( 194°  F.;. 

During  all  the.  time  of  rearing  no  one  of  the  worms  died  or  was  sick,  but  all  came  to 
maturity  in  good  health.  They  made  the  best  cocoons  that  can  be  made  and  the  finest 
quality  of  silk,  as  you  can  judge  by  the  sample  that  I  have  the  honor  to  send  you  by 
this  day's  mail  in  a  paper  box.    By  this  experience  and  another,  made  in  I860,  with 
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the  same  success,  I  can  annul  the  prejudice  against  m*ltica%Ui$,  that  its  leaves  are  too 
watery  and  are  unhealthy  for  the  worms,  and  consequently  cannot  produce  good  silk. 
This  is  completely  erroneous.  If  during  long  rain  the  leaves  become  too  wet  I  passed 
them  between  dry  cloths  and  sprinkled  with  powder  made  of  leaves  dried  in  the  sun 
or  on  a  stove;  if  they  had  been  gathered  some  time  and  were  faded  or  dry,  I  sprinkled 
them  with  water  and  mixed  and  then  served  them  to  the  worms. 

While  a  student,  about  the  year  1839,  in  the  French  institution,  "Ferme  experi- 
mental des  Bergeries  de  Sen  art,"  near  Paris,  of  which  M.  Camille  de  Beauvais  was  at 
that  time  director,  we  endeavored  to  obtain  cocoons  from  mulHcaulis,  but  the  frost 
always  destroyed  the  leaves,  and  the  trees  in  that  climate  cannot  endure  the  frost. 
But,  here,  in  several  States  of  the  South,  they  prosper  admirably ;  we  have  many  large 
trees  two  feet  in  diameter. 

About  four  years  ago  I  planted  multicaulls  cuts,  and  have  now  the  finest  trees  of  4 
inches  in  diameter.  They  are  thickly  covered  with  large  leaves,  many  6  by  8  inches, 
easy  to  gather  and  abundant. 

,  No  frost  ever  hurts  them  here,  and,  in  conclusion,  I  believe  that  the  muliicauU$ 
leaves  are  the  best  and  most  profitable  of  all  mulberries,  the  healthiest  for  the  worms, 
and  produce  the  best  cocoons  and  the  finest  quality  of  silk.  *  *  *  Being  conver- 
sant with  this  industry,  I  am  willing  to  give  help  and  service  to  persons  who  wish  to 
engage  in  this  business. 

Mr.  H.  T.  Vose,  Syracuse,  Otoe  County,  Nebraska,  reported,  June  10, 
1882,  that  the  worms  were  doing  finely  and  were  then  nearly  ready  to 
spin,  having  been  fed  on  the  Boisd'arc,  or  Osage  orange.  He  says:  "The 
silk  made  by  the  worms  from  this  feed  may  have  a  special  value  for  some 
fabrics." 

E.  H.  Benedict,  Marietta,  Ohio,  reported  failure,  and  that  the  eggs 
were  unreliable,  June  12, 1882.  Only  about  150  eggs  hatched,  and  the 
worms  from  these  soon  died,  not  being  vigorous.  These  were  of  the 
Japanese  race  which  we  received  and  sent  out  without  name,  but  which 
proved  to  be  yellow.  Mr.  Benedict  fed  them  on  mulberry,  and  reports 
the  temperature  at  which  they  were  kept  as  75°.  Fortunately  he  has 
some  eggs,  raised  by  himself,  which  are  of  a  choice  variety,  and  which 
he  wishes  to  sell. 

Under  date  of  June  2, 1882,  Mr.  John  0.  Andrus,  of  Manchester,  Scott 
County,  Illinois,  sent  samples  of  cocoons  raised  from  eggs  furnished  by 
the  Department,  with  the  following  report: 

About  three-fourths  of  the  white  and  two-thirds  of  the  yellow  eggs  hatched.  None 
were  lost  in  diiferent  molting  periods;  six  went  into  the  chrysalis  stage  without 
spinning.  They  were  all  raised  on  Osage  orange  leaves.  A  lady  friend  of  some  seventy-five 
yeaip  of  age  is  reeling  nicely  the  balance  of  the  cocoons,  after  retaining  quite  a  num- 
ber for  eggs. 

This  small  experiment  has  satisfied  me  that  we  have  the  food  going  to  waste  in  our 
State  to  raise  all  the  silk  needed  in  the  United  States;  all  that  is  needed  is  to  bring 
this  industry  before  the  people  when  we  have  more  surplus  labor  than  at  present. 
Still,  I  think  quite  a  large  amount  of  cocoons  could  be  raised  if  a  market  could  be  ob- 
tained for  them.  *  *  *  The  ease  of  gathering  the  food  from  our  miles  of  hedges  is 
nothing  in  comparison  to  the  labor  of  doing  the  same  with  the  mulberry. 

Mrs.  Theodore  H.  Hittell,  corresponding  secretary  of  the  California 
Silk-Growers'  Association,  writes,  May  4, 1882 : 

We  take  pleasure  in  forwarding  to  you  the  first  annual  report  of  the  California  Silk 
Culture  Association.  We  hope  you  will  be  gratified  in  seeing  the  progress  We  have 
made  in  our  etforte  to  introduce  home  silk  culture  into  our  Golden  State. 

The  idea  upon  which  our  efforts  have  been  based  originated  with  you.  From  the 
very  start,  acting  upon  your  suggestions,  we  were  satistied  that  silk  culture  could  be 
made  a  success  amougst  us,  and  that'its  success  would  be  one  of  the  greatest  benefits 
that  could  be  conferred  upon  our  people.  The  example  of  France,  for  ex  ample,  shows 
of  what  incalculable  advantage  it  may,  with  Judicious  management,  be  made  to  the 
prosperity  and  welfare  of  a  country.  And  we  hope  the  time  is  not  far  distant  when 
all  the  men  of  wealth  and  influence  throughout  the  country  and  the  government  itself 
will  recognize  its  importance  and  take  the  proper  measures  to  make  it  one  of  our  great 
national  industries. 

It  seems  to  us  that  the  future  success  of  silk  manufacture  in  the  United  States  de- 
pends upon  the  home  production  of  the  raw  material.    In  this  view  it  is  important 
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to  call  attention  to  the  formation  of  the  mischief  threatening  the  silk  guild  of  Yoko- 
hama, which  is  described  as  follows : 

"Tne  Chinese  and  Japanese  now  have  sufficient  intercourse  with  the  United  States 
and  Europe  to  avail  themselves  of  any  *  tricks  of  trade*  which  they  are  likely  to  learn 
from  the  astuter  Caucasian  portion  of  the  human  race,  and  to  such  tuition  may  largely 
be  ascribed  the  formation  of  the  Japanese  silk  guild. 

"It  is  just  possible  that  the  not  only  non-resisting  but  acquiescent  English  silk-buy- 
ers of  Yokohama  may,  for  anything  but  worthy  motives,  be  in  league  with  the  native 
Bilk  brokers  and  merchants.  To  us  at  a  distance  it  does  seem  passing  strange  that 
the  guild  should  obtain  any  encouragement  from  a  class  for  whose  obvious  advantage 
it  is  to  keep  the  silk  trade  as  open  and  unhampered  as  possible. 

"On  a  consideration  of  the  whole  question,  the  restrictions  sought  to  be  imposed  by 
the  guild,  the  probability  of  the  Chinese  following  the  example  of  the  Japanese  by 
forming  a  similar  obstructive  gpild  at  every  port,  it  is  evidently  the  duty  of  silk-con- 
suming countries  to  aim  at  being  independent  as  quiokly  as  possible  of  China  and 
Japan  for  raw  material." 

It  is  clear  from  the  foregoing  that  it  is  of  prime  importance  to  the  silk-manufactur- 
ing interest  of  the  country  to  encourage  home  production ;  and  that  whatever  aid  in 
the  way  of  protection  that  may  be  necessary  to  start  American  silk  culture  and  put 
it  on  a  firm  basis  is  a  matter  of  national  concern.  We  are  able  with  a  little  encour- 
agement to  become,  and  we  ought  to  be,  entirely  independent  of  Japan  and  China. 
Every  spot  where  the  mulberry  will  grow  and  the  silkworm  thrive,  from  the  Atlantic 
to  the  Pacific,  from  Canada  to  Mexico,  should  be  availed  of.  It  is  daily  becoming 
more  expensive  and  inconvenient  to  import  the  raw  material  from  Japan  and  China, 
and  we  find  by  almost  every  mail  new  accounts  of  additional  obstacles  being  placed  in 
the  way  of  our  manufacture  in  those  countries.  Under  these  circumstances  is  it  not 
plain  that  the  interest  of  the  silk  manufacturers  throughout  the  country,  and  we  may 
add  of  the  country  itself,  are  involved  in  our  efforts  to  naturalize  the  production  of  the 
raw  material  t  We  ought  to  be  aided  in  our  start,  because  it  is  evident  that  the  re- 
soli  will  be  of  incalculable  benefit  Every  fiber  of  silk  used  in  the  United  States  can 
easily  be  and  ought  to  be  produced  within  the  circuit  of  the  United  States. 

The  Yokohama  Gazette,  of  November  24,  says : 

"The  Bilk  war  has  come  to  a  most  lame  and  ' impotent  conclusion.'  The  establish- 
ment of  a  central  silk  warehouse  has  been  agreed  to ;  the  foreign  associations  have 
virtually  yielded  almost  everything,  and  the  Rengo  Ktito  Niadzukarisko  has  secured 
all  the  advantages  it  was  formed  to  obtain.  Nominally  the  trade  reverts,  to  some  ex- 
tent, to  its  original  status,  but  in  reality  it  stands  on  a  very  different  footing.  Silk 
buyers  will  find  this  out  before  they  are  many  years  older ;  in  the  mean  time  let  them 
enjoy  their  dearly-bought  treaty  of  peace  as  best  they  may.  The  Japanese  have 
probably  learned  a  lesson  which  hereafter  they  may  perhaps  be  able  to  turn  to  account, 
which  is  that  foreign  determination,  firmness  of  pnrnose{  or  whatever  else  it  may  be 
called,  is  not  impregnable  to  all  assaults.  Continual  dripping  wears  away  a  stone. 
The  simile  is  an  old  one,  but  it  holds  good  in  this  case.  Japanese  have  only  to  stand 
out  long  enough  and  foreign  opposition  will  melt  away  as  surely  as  snow  does  in  sun- 
shine." 

We  have  taken  the  liberty  to  call  your  attention  to  the  above  facts  and  considera- 
tion for  the  purpose  of  soliciting  your  further  efforts  in  securing  the  establishment  of 
American  silk  culture. 

We  beg  that  your  influence  may  be  exerted  in  preventing  any  legislation  on  the 
subject  which  may  hamper  the  iucipient  industry,  aud  in  securing  such  legislation 
as  may  foster  and  protect  it. 

The  manufacturers  should  be  made  to  see  that  their  interests  are  with  the  en- 
couragement of  our  efforts.  And  in  our  endeavor  to  make  this  plain  to  them,  and  to 
enlist  their  sympathy  and  assistance  in  securing  the  object  of  our  association,  we  ask 
the  aid  of  your  will  and  influence  and  a  continuation  of  your  powerful  advocacy. 

We  should  be  glad  to  hear  any  suggestions  you  may  have  to  make  upon  the  subject 
of  this  communication  or  upon  the  subject  of  silk  culture  in  general. 

EXPERIENCE  IN  1882  AT  THE  DEPARTMENT. 

In  this  Division  this  year  (1882)  experiments  were  made  upon  several 
races  of  silk- worms. 

A  quantity  of  eggs  which  were  sent  us  at  two  different  times,  loose 
in  boxes,  by  the  "  Corinth  (Miss.)  Silk  Company,  L.  S.  Crozier,  mana- 
ger," as  of  the  yellow  race  from  Cevennes,  were  rapidly  hatching  when 
received,  and  although  somewhat  checked  in  their  growth  for  a  time 
were  only  saved  by  allowing  the  worms  to  begin  feeding  on  lettuce 


72  BEPOET  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

leaves  about  the  1st  of  April.  This  food  was  continued  for  nearly  two 
weeks  before  mulberry  buds  appeared.  After  that,  for  some  time,  the 
buds  had  to  be  hashed.  Before  good-sized  leaves  could  be  obtained 
most  of  the  worms  of  this  lot  had  died.  Those  which  survived  were  so 
much  retarded  by  the  cool  weather  that  they  occupied  about  two  months 
in  getting  their  growth,  and  formed  their  cocoons  about  the  end  of  May 
and  first  of  June  quite  irregularly.  This  is  a  striking  illustration  of 
the  influence  of  the  food  and  temperature  on  the  duration  of  insect  life, 
and  of  the  comparative  worthlessness  of  isolated  data  or  anything  but 
averages  in  considering  the  subjeet.  The  cocoons  formed  by  these 
worms  were  large,  of  a  saffron  yellow  color.  The  moths  were  amongst 
the  earliest  to  emerge,  and  such  eggs  as  were  not  put  away  in  a  cool 
place  began  to  hatch  about  a  week  after  they  were  laid. 

Another  lot,  received  from  the  same  parties,  as  of  the  black  race,  had 
a  history  essentially  the  same  as  that  of  the  yellow  race.  The  worms  of 
this  lot  were  about  equally  of  two  sorts,  the  one  being  indistinguishable 
throughout  in  appearance  from  the  yellow  race,  and  the  other  being 
darker  colored.  They  also  were  fed  on  mulberry.  Their  cocoons  did 
not  differ  from  those  of  the  yellow  race.  From  the  light  variety  of  the 
worms  about  an  equal  number  of  the  two  sexes  of  the  moths  was 
obtained ;  from  the  dark  variety  nearly  all  were  males. 

A  portion  of  the  lot  imported  from  Japan  for  distribution  was  re- 
tained, and  divided  into  two  parts,  one  of  which  was  fed  on  Osage  orange 
and  the  other  on  mulberry.  These  were  of  the  sulphur-yellow  variety. 
They  also  were  too  far  advanced  when  received  by  us,  owing  to  the  ex- 
posure to  which  they  had  been  subjected  in  transportation  from  Japan, 
but  were  not  allowed  to  hatch  until  the  third  week  in  ApriL  The  worms 
fed  on  mulberry  were  more  precocious  than  those  fed  on  the  Osage 
orange,  and  produced  a  large  and  good  crop,  but  nearly  all  that  were 
fed  on  Osage  orange  died  after  their  last  molt  and  just  as  they  were  pre- 
sumed to  be  ready  to  make  their  cocoons. 

Mr.  E.  Fasnach,  of  Raleigh,  N".  O.,  sent  a  very  few  eggs  of  a  black  breed 
from  Thibet,  which  were  not  allowed  to  hatch  until  about  the  first  of 
May,  and  were  carefully  fed  on  mulberry  leaves.  These  worms,  like  the 
yellow  French  ones,  presented  two  appearances,  one  portion  being  of 
the  ordinary  color  but  the  others  becoming  ivory  black  after  the  second 
molt.  The  cocoons  were  also  various,  most  of  them  being  like  those  of 
the  French  breeds^  but  one  or  two  being  smaller  and  pure  white.  This 
experience  would  indicate  that  this  black  Thibet  breed  is  made  up  of 
the  darker  or  black  individuals  of  various  other  breeds,  and  that  there 
is  a  strong  tendency  to  atavism  or  reversion  to  the  normal  pale  coloring. 
It  may  be  stated  here  that  certain  individuals  of  all  races  show  a  tend- 
ency to  become  dark,  and  thus  revert  to  what  were  undoubtedly  the  an- 
cestral colors  of  the  species. 

A  lot  of  eggs  received  from  Miss  L.  L.  Buster,  of  Somerset,  Pulaski 
County,  Kentucky,  was  hatched  for  experiment,  and  the  worms  fed  on 
Osage  orange.  When  in  their  fourth  stage  some  of  them  showed  signs 
of  disease,  and  the  whole  lot  was  removed  to  an  attic;  where  it  received 
irregular  care.  As  the  worms  approached  the  spinning  point  they 
became  covered  with  a  fetid,  green  slime.  They  were  removed  imme- 
diately from  their  old  trays  and  the  trays  cleared  of  filth,  but  although 
the  slime  dried  away  it  left  them  discolored,  and  they  died  rapidly,  de- 
caying almost  immediately.  The  first  worms  which  began  making  co- 
coons died  and  rotted  before  their  work  was  completed,  and  the  others 
made  no  beginning.    The  race  was  evidently  diseased. 

We  had  worms  from  three  of  our  own  lots  carried  through  their  trans- 
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formations.  These  were  partly  of  a  Japanese  white  race  and  partly  of 
a  Japanese  yellow  race,  both  of  which  we  first  fed  on  Osage  orange  in 
1872,  and  have  kept  on  the  plant  exclusively  every  year  since.  They 
both  did  well,  the  white  race  doing  the  better.  We  have  been  greatly 
interested  to  find  that  the  yellow  race,  which  in  the  beginning  made 
cocoons  of  a  bright  sulphur-yellow  color,  have  in  the  course  of  this 
feeding  on  Osage  orange,  come  to  make  cocoons  that  are  only  yellowish- 
white,  showing,  so  far  as  the  color  of  the  silk  is  concerned,  a  marked 
improvement  over  their  progenitors ;  the  cocoons,  moreover,  are  fully 
equal,  in  texture  and  firmness,  to  either  the  white  or  the  bright  yellow. 
The  white  cocoons  from  the  Osage  orange  were  fully  equal  if  not  supe- 
rior to  the  average  of  those  from  mulberry-fed  worms. 

NEW  MULBERRY  TREE. 

Mr.  Abram  Thiessen,  P.  O.  box  245,  Fairbury,  Nebr.,  issued  an  adver- 
tising circular  in  the  fall  of  1881,  from  which  I  make  a  few  extracts. 

He  imported  from  the  German  colonies  in  Southern  Bussia  what  he 
calls  the  "  Caucasian  mulberry  tree,"  which  he  says  grows  very  well  in 
the  Western  States  of  North  America.  In  Jefferson  County,  Nebraska, 
he  raised  trees  which  became  8  inches  in  diameter  and  16  feet  high  in 
six  years: 

The  leaves  of  the  tree  are  the  best  for  raising  silk  cocoons  which  are  of  first  quality. 
The  silkworms  do  better  here  than  they  did  in  Southern  Bussia.    *    *    * 

On  my  father's  farm,  Colony  Schcanau,  in  Southern  Russia,  there  were  trees  of  thirty 
years'  growth  which  reached  a  height  of  35  feet,  and  the  trunks  about  5  feet  from  the 
ground  were  13  feet  in  circumference.    *    *    * 

Cuttings  don't  grow  very  weU  except  with  the  greatest  care.  •  •  *  The  young 
trees  should  be  started  by  seedlings,  *  •  *  from  the  1st  of  October  up  to  the  mid- 
dle of  May.    Spring  planting  is  better  than  fall  planting.    *    *    * 

The  tree  thrives  in  every  soil,  even  in  marsh  land.  Only  in  alkali  soil  the  tree  gets 
sick  and  dies.  From  Southern  Dakota  down  to  Texas  the  Caucasian  mulberry  nas 
grown  weU  everywhere. 

BUSINESS  VENTURES:  SALE  OP  EGGS. 

Several  parties  have  undertaken  business  ventures  in  connection  with 
the  silk-producing  industry.  Foremost  amongst  these  has  been  Mr.  L. 
S.  Crozier,  of  Corinth,  Miss.,  already  referred  to,  and  who  offered  mul- 
berry trees  and  silkworm  eggs  for  sale,  and  offered  to  buy  all  the  co- 
coons sent  to  him  produced  by  worms  raised  on  proper  kinds  of  mul- 
berry trees. 

Abraham  Thiessen,  P.  O.  box  245,  Fairbury.  Nebr.,  offers  1.000  silk 
eggs  for  25  cents ;  one  ounce  for  $3 ;  1,000  mulberry  seed  for  25  cents. 
Will  have  mulberry  seed  to  sell  by  the  pound  in  the  fell  of  1882.  He 
offers  seedling  mulberry  trees  from  4  inches  high  at  2  cents  each  and 
$10  per  1,000}  8  feet  high  at  35  cents  each,  $20  per  hundred  and  $175 
per  thousand,  delivered  free  of  charge  at  the  depot  in  Fairbury.  He 
has  reels,  but  does  not  offer  to  buy  cocoons. 

The  Corinth  (Miss.,)  Silk  Company,  L.  S.  Crozier,  manager,  offers  1,000 
eggs  for  $1, 1  ounce  for  $6 :  mulberry  trees  from  one  year  old  at  $10  per 
hundred,  two  years  old  at  $15  per  hundred,  and  mulberry  cuttings  at  $2 
per  hundred.  It  offers  to  pay  cash  at  Lyons  prices  for  all  good  cocoons 
received. 

The  Woman's  Silk  Culture  Association  of  the  United  States,  1328 
Chestnut  street,  Philadelphia,  Pa.,  offers  1,000  eggs  for  $1,  J  ounce  for 
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$3, 1  ounce  for  $5 ;  lower  in  quantities.  It  has  no  mulberry  seed  or  trees 
for  sale.  It  has  established  a  filature,  and  offers  to  pay  for  cocoons  ac- 
cording to  the  market  value  of  the  silk  obtained  therefrom  when  reeled 
and  prepared  for  manufacturing  uses;  also  to  receive  and  sell  at  the 
best  market  prices  all  silk  waste  that  may  be  raised,  including  pierced 
cocoons,  floss  silk,  and  wild  silk.  A  commission  of  10  per  cent,  upon 
all  sales  will  be  charged  by  the  association. 

A  "  chart  and  instructions  for  silk  growers,*  by  W.  C.  Kerr,  State 
geologist  of  North  Carolina,  can  be  obtained  by  applying  to  the  associa- 
tion, inclosing  10  cents  postage. 

Messrs.  McKittrick  &  Co.,  Second  street,  Memphis,  Tenn.,  offer  to  pay 
"  more  than  Lyons  prices n  for  cocoons. 

Messrs.  Virion  des  Lanriers  &  Co.,  201  East  Sixty-third  street,  New 
York,  imported  and  sold  large  quantities  of  eggs  at  reasonable  prices, 

SUMMARY  OF  THE  SILK-GROWINC*  QUESTION. 

To  meet  the  increasing  demands  for  information,  a  second  edition  of 
our  Manual  (Special  Report  No.  11)  has  been  issued,  the  preface  of  which 
we  reproduce  below  as  a  summary  of  the  present  condition  and  pros- 
pects of  the  silk-producing  industry  in  this  country : 

PREFACE  TO  THE  SECOND  EDITION. 

That  there  exists  just  now  a  very  general  and  widespread  interest  in  the  subject  of 
silk  culture  in  the  United  States  is  manifest  from  the  recent  large  increase  in  the  cor- 
respondence of  the  Entomological  Division  in  relation  thereto,  and  from  the  demand 
made  for  this  Manual.  To  avoid  the  disappointment  that  is  sore  to  follow  exagge- 
rated and  visionary  notions  on  the  subject,  it  may  be  well  here  to  emphasize  the  facta 
that  the  elements  of  successful  silk  culture  on  a  large  scale  are  at  the  present  time 
entirely  wanting  in  this  country  ;  that  the  profits  of  silk  culture  are  always  so  small 
that  extensive  operations  by  organized  bodies  must  prove  unprofitable  where  capital 
finds  so  many  more  lucrative  fields  for  employment;  that  extensive  silk  raising  is 
fraught  with  dangers  that  do  not  beset  less  ambitious  operations;  that  silk  culture, 
in  short,  as  shown  in  this  Manual,  is  to  be  recommended  only  as  a  light  and  pleasant 
employment  for  those  members  of  the  farmer's  household  who  either  cannot  do  or  are 
not  engaged  in  otherwise  remunerative  work. 

The  want  of  experience  is  a  serious  obstacle  to  silk  culture  in  this  country ;  for 
while,  as  is  shown  in  the  following  pages,  the  mere  feeding  of  a  certain  number  of 
worms  and  the  preparation  of  the  cocoons  for  market  are  simple  enough  operations, 
requiring  neither  physical  strength  nor  special  mental  qualities,  yet  skill  and  experi- 
ence count  for  much,  and  the  best  results  cannot  be  attained  without  thenu  In  Eu- 
rope and  Asia  this  experience  is  traditional  and  inherited,  varying  in  different  sec- 
tions both  as  to  methods  and  races  of  worm  employed.  With  the  great  variety  of 
soil,  climate,  and  conditions  prevailing  in  this  country,  experience  in  the  same  lines 
will  also  vary,  but  the  general  principles  indicated  in  this  Manual  should  govern. 

The  greater  value  of  labor  here  as  compared  with  labor  in  the  older  silk-growing 
countries  has  been  in  the  past  a  most  serious  obstacle  to  silk  culture  in  the  United 
States,  but  conditions  exist  to-day  that  render  this  obstacle  by  no  means  insuperable. 
In  the  first  place  comparative  prices,  as  so  often  quoted,  are  misleading.  The  girl  who 
makes  only  twenty  or  thirty  cents  a  day,  in  France  or  Italy,  does  as  weU,  because  of 
the  relatively  lower  prices  of  all  other  commodities  there,  as  she  who  earns  three  or 
four  fold  as  much  here.  Again,  the  conditions  of  life  are  such  in  these  countries  that 
every  woman  among  the  agricultural  classes,  not  absolutely  necessary  in  the  house- 
hold, finds  a  profitable  avenue  for  her  labor  in  field  or  factory,  so  that  the  time  given 
to  silk-raising  must  be  deducted  from  other  profitable  work  iu  which  she  may  be  em- 
ployed. With  us,  on  the  contrary,  there  are  thousands — aye,  hundreds  of  thousands — 
of  women  wbo,  from  our  very  conditions  of  life,  are  unable  to  labor  in  the  field  or 
factory,  and  have,  in  short,  no  means,  outside  of  household  duties,  of  converting 
labor  into  capital.  The  time  that  such  might  give  to  silk  culture  would,  therefore, 
be  pure  gain,  and  in  this  sense  the  cheap-labor  argument  loses  nearly  all  its  force. 
This  holda  more  particularly  true  in  the  larger  portion  of  the  South  and  West  that 
are  least  adapted  to  the  production  of  merchantable  dairy  products  or  where  bee- 
keeping and  poultry-raising  are  usually  confined  to  the  immediate  wants  of  the  house- 
hold. 
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The  want  of  a  ready  market  for  the  cocoons  is  now,  as  it  always  has  been,  the  most 
serious  obstacle  to  be  overcome,  and  the  one  to  which  all  interested  in  establishing 
silk  culture  should  first  direct  their  attention.  Ignore  this,  and  efforts  to  establish 
the  industry  are  bound  to  fail,  as  they  have  failedfin  the  past.  A  permanent  market 
once  established,  and  the  other  obstacles  indicated  will  slowly,  but  surely,  vanish  as 
snow  before  the  coming  spring.  Owing  to  the  prevalence  of  disease  in  Europe,  there 
grew  up  a  considerable  demand  for  silkworm  eggs  in  this  country,  so  that  several 
persons  found  the  production  of  these  eggs  quite  profitable.  Large  quantities  are  yet 
shipped  across  the  continent  from  Japan  each  winter :  but  this  demand  is.  in  its 
nature,  transient  and  limited,  and  with  the  improved  rasteur  method  of  selection, 
and  prevention  of  disease,  silk-raisers  are  again  producing  their  own  eggs  in  Europe. 
Bilk  culture  must  depend  for  its  growth,  therefore,  on  the  production  of  oocoons,  and 
these  will  find  no  remunerative  sale  except  where  the  silk  can  be  reeled*  I  find  no 
reason  to  change  the  views  expressed  relative  to  the  part  this  Department  might  take 
in  succoring  slut  culture  through  Congressional  aid;  for,  however  jnst  and  desirable 
direct  protection  to  the  industry  may  be  by  the  imposition  of  an  import  duty  on 
reeled  silk,  no  such  protection  has  vet  been  given  by  Congress,  and  silk  filatures  can- 
not be  fully  and  profitably  established  without  some  fostering  at  the  start.  Under  a 
heavy  protective  tariff  our  silk  manufactures  have  rapidly  grown  in  importance  and 
wealth,  until,  during  the  year  1881  (according  to  the  reports  of  W.  C.  Wyckoff,  secre- 
tary of  the  Silk  Association  of  America),  raw  silk  to  the  value  of  $11,936,865,  and 
waste  silk  and  cocoons  to  the  value  of  $769,186  were  imported  at  the  ports  of  New 
York  and  San  Franoisco,  while  our  manufactured  goods  reached  in  value  between 
$35,000,000  and  $40,000,000.  Now,  the  so-called  raw  silk  thus  imported  to  the  value 
of  nearly  $12,000,000,  is  just  as  much  a  manufactured  article  as  the  woven  goods,  and 
its  importation  free  of  duty  is  as  much  an  encouragement  to  foreign  manufacturers 
and  an  impediment  to  home  industry  as  the  removal  of  the  duty  would  be  on  the 
woven  goods.  The  aid  that  Congress,  through  this  Department,  should,  id  my  judg- 
ment, give  to  silk-reeling,  and  thereby  to  silk-production,  may  be  supplied  by  private 
and  benevolent  means ;  and  I  am  pleased  to  record,  in  this  connection,  the  recent 
efforts  of  the  Women's  Silk  Culture  Association  of  California  and  the  similar  associa- 
tion in  Philadelphia.  This  last  organisation  has  in  operation  a  good  hand-reel,  worked 
by  a  skilled  Italian,  and  the  secretary,  Mrs.  John  Lucas,  offers  to  purchase  cocoons  at 
prices  ranging  from  $1  to  $1.50  per  pound,  according  to  quality.  Messrs.  Crozier  & 
Co.,  of  Corinth,  Miss.,  and  Messrs.  McKittrick  &  Co.,  of  Memphis,  Tenn.,  also  adver- 
tise that  they  will  purchase  cocoons  at  Lyons  prices.  These  are  beginnings  in  the 
right  direction,  but  so  far  the  efforts  are  warranted  only  in  the  former  case  through 
benevolent  support,  and  in  the  latter  as  an  aid  to  a  general  business  of  supplying  eggs 
and  mulberry  trees. 

The  obstacles  which  I  have  set  forth  are  none  of  them  permanent  or  insuperable, 
while  we  have  some  advantages  not  possessed  by  other  countries.  One  of  infinite 
importance  is  the  inexhaustible  snpplv  of  Osage  orange  (Madura  aurantiaca)  which 
our  thousands  of  miles  of  hedges  furnish ;  another  is  the  greater  average  intelligence 
and  ingenuity  of  our  people,  who  will  not  be  content  to  tread  merely  in  the  ways  of 
the  Old  World,  but  will  be  quiok  to  improve  on  their  methods :  still  another  may  be 
found  in  the  more  spacious  and  commodious  of  the  farmers'  barns  and  outhouses. 
Every  yeavfc  experience  with  the  Madura  confirms  all  that  I  have  said  of  its  value  as 
silkworm  food.  8ilk  which  I  have  had  reeled  from  a  race  of  worms  fed  on  it,  now 
for  eleven  consecutive  years,  is  of  the  very  best  quality,  while  the  tests  made  at  the 
recent  silk  fair  at  Philadelphia  showed  that  in  some  instances  a  less  weight  of  cocoons 
spun  by  Madura-fed  worms  was  required  for  a  pound  of  reeled  silk  than  of  cocoons 
from  mulberry-fed  worms. 

C.  V.  R. 

Washington,  D.  C,  February  20,  1882. 

Prom  the  tenor  of  the  correspondence  of  the  Division,  and  from  the  con- 
stantly increasing  interest  manifested  in  the  subject  since  the  above  was 
written,  we  feel  constrained  to  add  a  few  other  words  of  caution,  more 
particularly,  since,  in  obedience  to  the  large  demands  for  eggs,  the  De- 
partment has  been  urged  to  make  very  large  purchases  of  these  for  dis- 
tribution. Under  present  circumstances  we  feel  more  disposed  to  check 
than  to  encourage  the  present  growing  interest  in  the  subject,  because 
of  the  conviction  that  the  majority  of  persons  undertaking  the  raising 
of  silkworms  are  doomed  to  disappointment.  Those  who  have  eggs  for 
sale  or  who  are  interested  in  the  propagation  and  sale  of  mulberry  cut- 
tings, and  those  who  are  influenced  by  philanthropic  or  benevolent 
motives,  can  afford,  albeit  from  opposite  motives,  to  stimulate  in  every 
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possible  way  the  interest  naturally  felt  in  the  subject,  but  the  disap- 
pointment, under  existing  circumstances,  is  apt  to  be  great  in  proportion 
as  the  interest  increases,  so  that  there  is  danger  of  a  repetition  of  the 
many  reactions  from  similar  attempts  in  the  past. 

This  follows  necessarily  from  the  fact  that  the  reeled  silk  is  imported 
free  of  duty,  while  there  is  so  very  heavy  a  duty  on  the  woven  goods. 
There  is  a  duty  to-day  on  wools  valued  at  32  cents  of  10  to  11  cents  per 
pound,  and  10  per  cent,  ad  valorem.  Still,  in  past  years,  as  in  1846,  wool 
has  been  imported  free  of  duty.  Now  wool  is  essentially  a  raw  product, 
having  gone  through  no  expensive  process  of  manufacture;  yet  what 
would  our  wool-growers  throughout  the  country  say  if  it  were  proposed 
to  do  away  with  the  duty  and  allow  wool  to  come  in  as  reeled  silk  is  now 
allowed  to  come  in,  free  f  They  would,  no  doubt,  declare  that  such  action 
on  the  part  of  Congress  would  give  the  death-blow  to  wool-growing  in  the 
United  States.  Silk  culture  is  in  just  the  condition  that  wool-growing 
would  be  in  under  such  circumstances,  and  if  there  is  any  advantage  to 
the  country  in  the  protection  of  one  kind  of  silk-manufacture,  then, 
logically,  that  other  branch  of  silk-manufacture,  namely,  silk-reeling, 
which  would  add  value  to  the  coccoon  and  give  encouragement  to  its 
production,  should  also  be  protected,  and  we  earnestly  recommend  this 
subject  to  the  serious  consideration  of  the  recently-appointed  Tariff  Com- 
mission. With  proper  duty  on  the  "raw  silk,"  there  would  be  no  ques- 
tion of  the  steady  and  permanent  growth  of  the  silk  culture  in  the  United 
States;  this  Department  would  be  justified  in  making  efforts  to  widely 
disseminate  the  eggs,  and  in  the  course  of  two  or  three  years  every  dol- 
lar of  the  vast  sums  sent  out  of  the  country  for  "raw  silk"  produced  in 
foreign  lands  would  find  its  way  to  the  pockets  of  our  own  people. 


PYBETHBUM:  ITS  USE  AS  AN  INSECTICIDE. 

[Plates  JU,  IV.) 

A  large  quantity  of  Pyrethrum  seed  has  been  distributed  %to  corre- 
spondents. The  seed  was  obtained  either  direct  from  parts  of  Bussia  and 
the  Caucasus  or  from  Trieste,  Austria.  The  packages  were  accompanied 
by  the  following: 

CIRCULAR  IN  REFERENCE  TO  PTRETHRUM : 

Department  of  Agriculture,  Washington,  D.  C. 

Sir  :  In  the  spring  of  1881  Prof.  0.  V.  Riley,  on  behalf  of  the  United  States  Entomo- 
logical Commission,  distributed  the  seed  of  Pyrethrum  ro9eum  and.  Pyrethrum  dnerarictfo- 
Uum  to  a  number  of  correspondents  in  different  parts  of  the  country,  and  while  the 
exoessire  drought  rendered  the  experiments  in  growing  it  in  many  eases  unsuccessful, 
yet  the  reports  are  sufficiently  favorable  to  warrant  further  trial. 

The  value  of  these  plants  in  furnishing  a  perfectly  effectual  insecticide,  that  can  be 
used  against  many  of  the  worst  insects  injurious  to  our  crops  as  well  as  against  house- 
hold and  greenhouse  pests,  without  danger  to  man  or  beast,  has  been  fully  established 
by  experiments  made  under  his  direction  during  the  past  two  years.  The  general 
cultivation  of  the  plantain  all  sections  where  they  will  succeed  is,  therefore,  most  de- 
sirable, A  small  package  of  seed,  duly  labeled,  is  sent  to  yon  from  this  Department 
lor  trial,  and  the  following  statement  regarding  the  nature,  cultivation,  and  use  of 
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these  plants,  prepared  by  the  entomologist  of  the  Department,*  is  sent  to  gtride  yon 
in  snoh  trial.    I  shall  be  glad  to  have  yon  report  to  the  Department  the  result  of  your 
experiment,  and  to  aid  in  any  other  way  within  my  power  toward  its  suooess. 
Respectfully, 

GEO.  B.  LORINGt, 
Commissioner  of  Agrioutture, 

HISTORY  OF  FTBSTHRUM. 

There  are  very  few  data  at  hand  concerning  the  discovery  of  the  insecticide  proper- 
ties of  Pyrethrum.  The  powder  has  been  in  nse  for  many  years  in  Asiatic  countries 
south  of  the  Caucasus  Mountains.  It  was  sold  at  a  high  price  by  the  inhabitants,  who 
successfully  kept  its  nature  a  secret  until  the  beginning  of  this  century,  when  an 
Armenian  merchant,  Mr.  Jumtikoff.  learned  that  the  powder  was  obtained  from  the 
dried  and  pulverised  flower-heads  of  certain  species  of  Pyrethrum  growing  abundantly 
in  the  mountain  region  of  what  is  now  known  as  the  Russian  province  of  Transcau- 
casia. The  son  of  Mr.  Jumtikoff  began  the  manufacture  of  the  article  on  a  large  scale 
in  1828,  after  which  year  the  Pyrethrnm  industry  steadily  grew,  until  to-day  the  export 
of  the  dried  flower-heads  represents  an  important  item  in  the  revenue  of  those  coun- 
tries. 

Still  less  seems  to  be  known  of  the  discovery  and  history  of  the  Dalmatian  species  of 
Pyrethrum  (Pyreihrum  cineraria  folium),  but  it  is  probable  that  its  history  is  very  simi- 
lar to  that  of  the  Asiatic  species.  At  tne  present  time  the  Pyrethrum  flowers  are  con- 
sidered by  far  the  most  valuable  products  of  the  soil  of  Dalmatia. 

There  is  also  very  little  information  published  regarding  either  the  mode  of  growth 
or  the  cultivation  of  Pyrethrum  plants  in  their  native  home.  As  to  the  Caucasian 
species  we  have  reason  to  believe  that  they  are  not  cultivated,  at  least  not  at  the  pres- 
ent time,  statements  to  the  contrary  notwithstanding,  t  The  well-known  Dr.  Gustav 
Radde,  director  of  the  Imperial  Museum  of  Natural  History  at  Tiflis,  Transcaucasia, 
who  is  the  highest  living  authority  on  everything  pertaining  to  the  natural  history  of 
that  region,  wrote  us  recently  as  follows :  "  The  only  species  of  its  genus,  Pyrethrum 
roseum,  which  gives  a  good,  effective  insect  powder,  is  nowhere  cultivated,  but  grows 
wild  in  the  basal-alpine  zone  of  our  mountains  at  an  altitude  of  from  6,000  to  8,000 
feet."  From  this  it  appears  that  this  species,  at  least,  is  not  cultivated  in  its  native 
home,  and  Dr.  Radde*s  statement  is  corroborated  by  a  communication  of  Mr.  8.  M. 
Hutton,  vice-consul-general  of  the  United  States  at  Moscow,  Russia,  to  whom  we  ap- 
plied for  seed  of  this  species.  He  writes  that  his  agents  were  not  able  to  get  more 
than  about  half  a  pound  of  the  seed  from  any  one  person.  From  this  statement  it  may 
be  inferred  that  the  seeds  have  to  be  gathered  from  the  wild  and  not  from  the  culti- 
vated plants. 

As  to  the  Dalmatian  plant  it  is  also  said  to  be  cultivated  in  its  native  home,  but  we 
can  get  no  definite  information  on  this  score,  owing  to  the  fact  that  the  inhabitants 
are  very  unwilling  to  give  any  information  regarding  a  plant  the  product  of  which 
they  wish  to  monopolise.  For  similar  reasons  we  have  found  great  difficulty  in  ob- 
taining even  small  quantities  of  the  seed  of  P.  oinerariafolium  that  was  not  baked  or  in 
other  ways  tampered  with  to  prevent  germination.  Indeed  the  people  are  so  jealous 
of  their  plant  that  to  send  the  seed  out  of  the  country  becomes  a  serious  matter,  in 
which  me  is  risked. 

The  seed  of  Pyrethrum  roseum  is  obtained  with  less  difficulty,  at  least  in  small  quanti- 
ties, and  it  has  even  become  an  article  of  commerce,  several  nurserymen  here,  as  well  as 
in  Europe,  advertising  it  in  their  catalogues.  The  species  has  been  successfully  grown 
as  a  garden  plant  for  its  pale  rose  or  bright  pink  flower-rays.  Mr.  Thomas  Meehan,  of 
German  town,  Pa.,  writes  us:  "I  have  had  a  plant  of  Pyrethrum  roseum  in  my  herba- 
ceous garden  for  many  years  past,  and  it  holds  its  own  without  any  care  much  better 
than  many  other  things.  I  should  say  from  this  experience  that  it  was  a  plant  which 
will  very  easily  accommodate  itself  to  culture  anywhere  in  the  United  States."  Peter 
Henderson,  of  New  York,  another  well-known  and  experienced  nurseryman,  writes: 
"I  have  grown  the  plant  and  its  varieties  for  ten  years.  It  is  of  the  easiest  cultiva- 
tion, either  by  seeds  or  divisions.  It  now  ramifies  into  a  great  variety  of  all  shades, 
from  white  to  deep  crimson,  double  and  single,  perfectly  hardy  here,  and  I  think 
likely  to  be  nearly  everywhere  on  this  continent."  Dr.  James  C.  NeaLof  Archer. 
Fla.,  has  also  successfully  grown  Pyrethrum  roseum  and  many  varieties  thereof,  ana 
other  correspondents  report  similar  favorable  experience.  None  of  them  have  found 
a  special  mode  of  cultivation  necessary.    In  1656  Mr.  C.  Willemot  made  a  serious  at- 

*From  recent  communications  by  him  to  the  American  Naturalist 
t  Report  Comnou  of  Patents,  1857,  Agriculture,  p.  130. 
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tempt  to  introduce  and  cultivate  the  plant*  on  a  large  scale  in  France.  As  his  ac- 
count of  the  cultivation  of  Pyrethrum  is  the  best  we  know  of,  we  quote  here  his  expe- 
rience, with  but  few  slight  omissions:  "The  soil  best  adapted  to  its  culture  should 
be  composed  of  a  pure  ground,  somewhat  siliceous  and  dry.  Moisture  and  the  pres- 
ence of  clay  is  injurious,  the  plant  being  extremely  sensitive  to  an  excess  of  water, 
and  would  in  such  case  immediately  perish.  A  southern  exposure  is  the  most  favor- 
able. The  best  time  for  putting  the  seeds  in  the  ground  is  from  March  to  April.  It 
can  be  done  even  in  the  month  of  February  if  the  weather  will  permit  it.  After  the 
soil  has  been  prepared  and  the  seeds  are  sown  they  are  covered  by  a  stratum  of  ground 
mixed  with  some  vegetable  mold,  when  the  roller  is  slightly  applied  to  it.  Every  five 
or  six  days  the  watering  is  to  be  renewed  in  order  to  facilitate  the  germination.  At 
the  end  of  about  thirty  or  forty  days  the  young  plants  make  their  appearance,  and 
as  soon  as  they  have  gained  strength  enough  they  are  transplanted  at  a  distance  of , 
about  6  inches  from  each  other.  Three  months  after  this  operation  they  are  trans- 
planted again  at  a  distance  of  from  14  to  20  inches,  according  to  their  strength.  Each 
transplantation  requires,  of  course,  a  new  watering,  which,  however,  should  only  be 
moderately  applied.  The  blossoming  of  the  Pyrethrum  commences  the  second  year 
toward  the  end  of  May,  and  continues  to  the  end  of  September."  Mr.  Willemot  also 
states  that  the  plant  is  but  slightly  sensitive  to  cold,  and  needs  no  shelter  even  during 
severe  winters. 

The  above-quoted  directions  have  reference  to  the  climate  of  France,  and  as  the  cul- 
tivation of  the  plant  in  many  parts  of  North  America  is  yet  an  experiment,  a  great 
deal  of  independent  judgment  must  be  used.  The  plants  should  be  treated  in  the 
same  manner  as  the  ordinary  Asters  of  the  garden  or  other  perennial  Composite. 

As  to  the  Dalmatian  plant,  it  is  well  known  that  Mr.  Q.  N.  Milco,  a  native  of  Dal- 
matia,  has  of  late  years  successfully  cultivated  Pyrethrum  cineraricefolium  near  Stock- 
ton, Cal.,  and  the  powder  from  the  California-grown  plants,  to  which  Mr.  Milco  has 
given  the  name  of  "Buhach,"  retains  all  the  insecticide  qualities,  and  is  far  superior 
to  most  of  the  imported  powder,  as  we  know  from  experience.  Mr.  Milco  gives  the 
following  advice  about  planting,  advice  which  applies  more  particularly  to  the  Pa» 
cifio  coast:  "  Prepare  a  small  bed  of  fine,  loose,  sandy,  loamy  soil,  slightly  mixed  witfc 
fine  manure.  Mix  the  seed  with  dry  sand  and  sow  carefully  on  top  of  the  bed.  Then, 
with  a  common  rake  disturb  the  surface  of  the  ground  hall' an  inch  in  depth.  Sprinkle 
the  bed  every  evening  until  sprouted ;  too  much  water  will  cause  injury.  After  it  hi 
well  sprouted  watering  twice  a  week  is  sufficient.  When  about  a  month  old  weed 
carefully.  They  should  be  transplanted  to  loamy  soil  dating  the  rainy  season  of  winter 
or  spring." 

Our  own  experience  wfth  Pyrethrum  rosewn  as  well  as  Pyrethrum  cineraricefolium  in, 
Washington,  t>.  C,  has  been  so  far  quite  satisfactory.  Some  that  we  planted  in  the 
fall  of  1880  came  up  quite  well  in  the  spring,  and  a  few  plants  bloomed  in  November 
of  1881,  though  such  blooming  was  doubtless  abnormal.  The  plants  from  sound  seed 
which  we  planted  this  spring  are  also  doing  finely,  and  as  the  soil  is  rather  a  stiff  clay 
and  the  rains  were  in  early  summer  many  and  heavy,  we  conclude  that  Mr.  Willemot 
has  overstated  the  delicacy  of  the  plants.  We  have  observed  further  that  the  seed  often, 
lays  a  long  time  in  the  ground  before  germinating,  and  that  it  germinates  best  when 
not  watered  too  heavily.  We  think  that  the  too  rapid  absorption  of  moisture  often 
causes  the  seed  to  burst  prematurely  and  rot,  where  slower  absorption  in  a  soil  only 
tolerably  moist  affords  the  best  conditions  for  germination. 

PREPARATION  OF  THE  PLANTS  FOR  USE. 

In  regard  to  manufacturing  the  powder,  the  flower-heads  should  be  gathered  during 
fine  weather,  when  they  are  about  to  open,  or  at  the  time  when  fertilization  takes 
place,  as  the  essential  oil  that  gives  the  insecticide  qualities  reaches,  at  this  time,  its 
greatest  development.  When  the  blossoming  has  ceased  tne  stalks  may  be  out  within 
about  four  infches  from  the  ground  and  utilized,  being  gronnd  and  mixed  with  the 
flowers  in  the  proportion  of  one-third  of  their  weight.  Great  care  must  be  taken  not 
to  expose  the  flowers  to  moisture,  or  the  rays  of  the  sun,  or  still  less  to  artificial  heat. 
They  should  be  dried  under  cover  and  hermetically  closed  up  in  sacks  or  other  vessels 
to  prevent  untimely  pulverization.  The  finer  the  flower-heads  are  pulverized  the 
more  effectually  the  powder  acts  and- the  more  economical  is  its  use.  Proper  pul- 
verisation in  large  quantities  is  best  doue  by  those  who  make  a  business  of  it  and 
have  special  mill  facilities.  Lehn  &  Fink,  of  New  York,  have  furnished  us  with 
the  most  satisfactory  powder.    For  his  own  use  the. farmer  can  pulverize  smaller 

*Mr.  Willemot^calls  his  plant  Pyr&thre  du  caueaee  (Pyrethrum  WWemoH  Duohartre), 
but  it  is  more  than  probable  that  this  is  only  a  synonym  of  Pyrethrum  roseum.  We 
draw  liberally  from  Willemotfs  paper  on  the  subject,  a  translation  of  which  may  be 
found  in  the  Keport  of  the  Commissioner  of  Patents  for  the  year  1861,  Agriculture,  pp. 
$#-331, 
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quantities  by  the  simple  method  of  pounding  the  flowers  in  a  mortar.  It  is  necessary 
that  the  mortar  be  closed,  and  a  piece  of  leather  through  whioh  the  pestle  moves*  such 
as  is  generally  used  in  pulverizing  pharmaceutic  substances  in  a  laboratory,  will 
answer.  The  quantity  to  be  pulverized  should  not  exceed  one  pound  at  a  time,  thus 
avoiding  too  high  a  degree  of  heat,  which  would  be  injurious  to  the  quality  of  the 
powder.  The  pulverization  being  aeeined  sufficient,  the  substance  is  sifted  through  a 
silk  sieve,  and  then  the  remainder,  with  a  new  addition  of  flowers,  is  put  in  the  mor* 
tar  and  pulverized  again. 

The  best  vessels  for  keeping  the  powder  are  fruit  jars  with  patent  covers,  or  any 
other  perfectly  tight  glass  vessel  or  tin  box. 

Up  to  a  comparatively  recent  period  the  powder  was  applied  to  the  destruction  of 
those  insects  only  which  are  troublesome  in  dwellings,  and  Mr.  0.  Willemot  seems  to 
have  been  the  first,  in  the  year  1857  (f  ),  to  point  out  its  value  against  insects  injurious 
to  agriculture  and  horticulture.  He  goes,  however,  too  far  in  his  praise  of  it,  and 
some  of  his  statements  as  to  its  efficacy  are  evidently  not  based  upon  actual  experi- 
ment. Among  others  he  proposes  the  following  remedy:  "In  order  to  prevent  the 
ravages  of  the  weevil  on  wheat  fields,  the  powder  is  mixed  with  the  grain  to  be 
sown,  in  proportion  of  about  ten  ounces  to  about  three  bushels,  whioh  will  save  a 
year's  crop.1'  This  is  simply  ridiouleusgas  every  one  who  is  familiar  with  the  prop- 
erties of  Pyrethrum  will  understand.  We  have  during  the  past  three  years  largely 
experimented  with  it  on  many  species  ef  injurious  insects,  and  fully  appreciate  its 
value  as  a  general  insectioide,  whioh  value  has  been  greatly  enhanced  by  the  dis- 
covery that  it  can  be  most  economically  used  in  liquid  solution ;  but  we  are  far  from 
considering  it  a  universal  remedy  for  all  insects.  No  such  universal  remedy  exists, 
and  Pyrethrum  has  its  disadvantages  as  has  any  other  insecticide  now  in  use.  The 
following  are  its  most  serious  disadvantages :  1,  the  action  of  the  powder,  in  what- 
ever form  it  may  be  applied,  is  not  a  permanent  one  in  the  open  air.  If,  «.  a,,  it  is 
applied  to  a  plant,  it  immediately  affects  the  insects  on  that  plant  with  which  it 
comes  in  contact,  but  it  will  prove  perfectly  harmless  to  all  insects  which  come  on  to 
the  plant  half  an  hour  (or  even  less)  after  the  application ;  2,  the  powder  acts  in  the  open 
air-Eunices,  perhaps,  applied  in  very  large  quantities— only  upon  actual  contact  with 
the  insect ;  if,  #.  q .,  it  is  applied  to  the  upper  side  of  a  cotton  leaf  the  worms  that  may 
be  on  the  underside  are  not  affected  by  it ;  3,  it  has  no  effect  on  insect  eggs,  nor  on 
pop®  that  are  in  any  way  protected  or  hardened. 

These  disadvantages  render  Pyrethrum  in  some  respects  inferior  to  arsenical  poisons, 
but,  on  the  other  hand,  it  has  the  one  overshadowing  advantage  that  it  is  perfectly 
harmless  to  plants  or  to  higher  animals;  and  if  the  cultivation  of  the  plants  in  this 
country  should  prove  a  success,  and  the  prioe  of  the  powder  become  low  enough,  the 
above-mentioned  disadvantages  can  be  overcome,  to  a  certain  degree,  by  repeated 
applications. 

In  a  closed  room  the  effect  of  Pyrethrum  on  insects  is  more  powerful  than  outdoors. 
Different  species  of  insects  are  differently  affected  by  the  powder.  Some  resist  its  action 
most  effectually,  «.  g.y  very  hairy  caterpillars,  and  especially  spiders  of  all  kinds; 
while  others,  especially  all  Hymenoptera,  succumb  most  readily.  In  no  case  are  the 
insects  hilled  instantaneously  by  Pyrethrum.  They  are  rendered  perfectly  helpless  a 
few  minutes  after  application,  but  do  not  die  till  some  time  afterward,  the  period 
varying  from  several  hours  to  two  or  even  three  days,  according  to  the  species. 
Many  insects  that  have  been  treated  with  Pyrethrum  show  signs  of  intense  pain,  while 
in  others  the  outward  symptoms  are  much  less  marked.  Differences  in  temperature 
and  other  meteorological  changes  do  not  appear  to  have  any  influence  on  the  effect  of 
Pyrethrum. 

MODES  OF  APPLICATION. 

Pyrethrum  can  be  applied — 1,  as  dry  powder;  2,  as  a  fume;  3,  as  an  alcoholic  extract 
diluted  ;  4,  by  simple  stirring  of  the  powder  in  water;  5,  as  a  tea  or  decoction. 
The  following  recommendations  are  based  on  repeated  experiments  in  the  field : 
1.  Applications  of  Pyrethrum  as  dry  powder.— This  method  is  familiar  to  most  house- 
keepers, the  powder  being  nsed  by  means  of  a  small  pair  of  bellows.  It  is  then  gen- 
erally used  without  diluent,  but  if  it  is  unadulterated  and  fresh  (which  cannot  be 
said,  in  many  instances,  of  the  powder  sold  at  retail  by  our  druggists)  it  may  be  con- 
siderably diluted  with  other  pulverised  material  without  losing  its  deadly  effect,  the 
use  of  the  powder  thus  becoming  much  cheaper.  Of  the  materials  whioh  can  be  used 
as  diluents  common  flour  seems  to  be  the  best,  but  finely-sifted  wood-ashes,  sawdust 
from  hard  wood,  Ac— in  short,  any  light  and  finely-pulverized*  material  which  mixes 
well  with  the  Pyrethrum  powder  will  answer  the  purpose.  If  the  mixture  is  applied 
immediately  after  preparation  it  is  always  less  efficacious  than  when  left  in  a  per- 
fectly tight  vessel  for  about  24  hours,  or  longer,  before  use.  This  has  been  proven  so  far 
only  with  the  mixture  of  Pyrethrum  with  flour,  but  holds  doubtless  true  also  for  other 
diluents.  Mr.  E.  A.  Schwarz  experimented  largely  under  our  direction  with  the  mix- 
ture of  Pyrethrum  and  flour  for  the  cotton  worm,  and  he  found  that  one  part  of  the 
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powder  to  11  parte  of  flour  is  sufficient  to  kill  the  worms  (only  a  portion  of  the  full- 
grown  worms  recovering  from  the  effects  of  the  powder),  if  the  mixture  is  applied 
immediate! j  after  preparation;  bat  if  kept  in  a  tight  glass  jar  for  about  two  days, 
one  part  of  the  powder  to  22  parts  of  flour  is  sufficient  to  kill  all  average-sized  worms 
with  whioh  the  mixture  comes  in  contact.  For  very  young  cotton  worms  a  mixture 
of  one  part  of  Pyrethrum  to  30  parts  of  flour,  and  applied  one  day  after  preparation, 
proved  most  effective,  hardly  any  of  the  worms  recovering. 

An  ordinary  powder  bellows  will  answer  for  insects  infesting  dwellings  or  for  plants 
kept  in  pots  in  rooms,  or  single  plants  in  the  garden,  but  it  hardly  answers  on  a  large 
scale  outdoors,  because  it  works  too  slowly;  the  amount  of  powder  discharged  can- 
not be  regulated,  and  there  is  difficulty  in  covering  all  parts  of  a  large  plant.  An- 
other method  of  applying  the  dry  powder  is  to  sieve  it  on  to  the  plants  by  means  of 
sieves,  and  this  method  is  no  doubt  excellent  for  insects  that  live  on  the  upper  side 
of  the  leaves.  For  large,  more  shrub-like  plants  with  many  branches,  and  for  insects 
that  hide  on  the  underside  of  the  leaves,  this  method  will  be  found  less  serviceable. 
A  very  satisfactory  way  of  applying  the  powder  on  large  plants,  in  the  absence  of  any 
suitable  machine  or  contrivance,  is  to  throw  it  with  the  hand  after  the  manner  of  seed- 
sowing.  This  method  is  more  economical  and  rapid  than  those  mentioned  above,  and 
it  has,  moreover,  the  advantage  that,  if  the  plants  are  high  enough,  the  powder  can 
be  applied  to  the  underside  of  the  leaves. 

2.  Application  of  Pyrethrum  in  fames. — The  powder  burns  freely,  giving  off  consider- 
able smoke  and  an  odor  which  is  not  unpleasant.  It  will  burn  more  slowly  when 
made  into  cones  by  Vetting  and  molding.  In  a  closed  room  the  fumes  from  a  small 
quantity  will  soon  kill  or  render  inactive  ordinary  flies  and  mosquitoes,  and  will  be 
found  a  most  convenient  protection  against  these  last  where  no  bars  are  available. 
A  series  of  experiments  made  under  our  direction  indioates  that  the  fumes  affect  all 
insects,  but  most  quickly  those  of  soft  and  delicate  structure. 

This  method  is  impracticable  on  a  large  scale  in  the  field,  but  will  be  found  very 
effective  against  insects  infesting  furs,  feathers,  herbaria,  books,  &c.  Suoh  can  easily 
be  got  rid  of  byinclosing  the  infested  objects  in  a  tight  box  or  case  and  then  fumi- 
gating them.  This  method  will  also  prove  useful  in  greenhouses,  and,  with  suitable 
instruments,  we  see  no  reason  why  it  should  not  be  applied* to  underground  pests  that 
attack  the  roots  of  plants. 

3.  Alcoholic  extract  of  Pyrethrum  powder. — The  extract  is  easily  obtained  by  taking 
a  flask  fitted  with  a  cork  and  a  long  and  vertical  glass  tube.  Into  this  flask  the  alco- 
hol and  Pyrethrum  are  introduced  and  heated  over  a  steam  tank  or  other  moderate  heat. 
The  distillate,  condensing  in  the  vertical  tube,  runs  back,  and  at  the  end  of  an  hour 
or  two  the  alcohol  may  be  drained  off  and  the  extract  is  ready  for  use.  Another 
method  of  obtaining  the  extract  is  by  repercolation  after  the  manner  prescribed  in  the 
American  Pharmacopoeia,  The  former  method  seems  to  more  thoroughly  extract  the 
oil  than  the  latter ;  at  least  we  found  that  the  residuum  of  a  quantity  of  Pyrethrum 
from  whioh  the  extract  was  obtained  by  repercolation  had  not  lost  a  great  deal  of  its 
power.  The  first  method  is  apparently  more  expensive  than  the  other,  but  the  extract 
is  in  either  case  more  expensive  than  the  other  preparations,  though  very  conveniently 
preserved  and  handled. 

The  extract  may  be  greatly  diluted  with  water  and  then  applied  by  means  of  any 
atomizer.  Prof.  E.  A.  smith,  of  Tuscaloosa,  Ala.,  found  that,  diluted  with  water  at 
the  rate  of  1  part  of  the  extract  to  15  of  water  and  sprayed  on  the  leaves,  it  kills  cotton 
worms  that  have  come  in  contact  with  the  solution  in  a  few  minutes.  The  mixture  in 
the  proportion  of  1  part  of  the  extract  to  20  parts  of  water  was  equally  efficacious,  and 
even  at  the  rate  of  1  to  40  it  killed  two-thirds  of  the  worms  upon  which  it  was  sprayed 
in  15  or  20  minutes,  and  the  remainder  were  subsequently  disabled.  In  still  weaker 
solution,  or  at  the  rate  of  1  to  50,  it  loses  in  efficacy,  but  still  kills  some  of  the  worms 
and  disables  others.  Professor  Smith  experimented  with  the  extract  obtained  by  dis- 
tillation, and  another  series  of  experiments  with  the  same  method  was  carried  on  last 
year  by  Prof.  R.  W.  Jones,  of  Oxford,  Miss.  *  He  diluted  his  extract  with  twenty  times 
its  volume  of  water,  and  applied  it  by  means  of  an  atomizer  on  the  cotton  worm  and 
the  boll  worm  with  perfect  success.  Mr.  £.  A.  Schwarz  tried,  last  summer,  the  extract 
obtained  by  repercolation, t  and  found  that  10  drachms  of  the  extract  stirred  up  in 
2  gallons  of  water,  and  applied  by  means  of  Whitman's  fountain-pump  was  sufficient 
to  kill  all  cotton  worms  on  the  plants.  Four  drachms  of  the  extract  to  the  same 
amount  of  water  was  sufficient  to  kill  the  very  young  worms. 

4.  Pyrethrum  in  simple  water  solution. — So  far  as  our  experiments  go,  this  method  is  by 
far  the  simplest,  most  economical,  and  efficient.  The  bulk  of  the  powder  is  most  easily 
dissolved  in  water,  to  whioh  it  at  once  imparts  the  insecticide  power.    No  constant 

*  Vide  American  Entomologist,  Vol.  m,  pp.  252-3. 

t  From  one  pound  of  the  powder  one  pint  of  extract  was  made,  each  drop  of  the 
extract  representing  one  grain  of  the  powder.  The  actual  cost  of  making  the  extract 
was  50  cents. 
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stirring  is  necessary,  and  the  liquid  is  to  be  applied  in  the  same  manner  as  the  dilated 
extract.  The  finer  the  spray  in  which  the  fluid  is  applied  the  more  economical  is  its 
use,  and  the  greater  the  chance  of  reaching  every  insect  on  the  plant.  Experiments 
with  Pyrethrnm  in  this  form  show  that  200  grains  of  the  powder  stirred  up  in  2  gal- 
lons of  water  is  amply  sufficient  to  kill  the  cotton  worms,  except  a  very  few  full-grown 
ones,  bnt  that  the  same  mixture  is 'not  sufficiently  strong  for  many  other  insects,  as 
the  boll  worm,  the  larva  of  the  Terias  nicippe,  and  such  species  as  are  protected  by 
dense  long  hairs.  Toung  cotton  worms  can  be  killed  by  25  grains  of  the  powder  stirred 
up  in  2  quarts  of  water. 

The  Pyrethrnm  water  is  most  efficacious  when  first  made,  and  loses  power  the  longer 
it  is  kept.  The  powder  gives  the  water  a  light  greenish  color,  which,  after  several 
hours,  changes  to  a  light  brown.  On  the  third  day  a  luxuriant  growth  of  fungus  gen- 
erally develops  in  the  vessel  containing  the  liquid,  ana  its  efficacy  is  then  considerably 
lessened. 

5.  The  tea  or  decoction.— Prof.  E.  W.  Hilgard,  of  Berkeley,  CaL,  is  the  only  one  who 
has  experimented  with  Pyrethrnm  in  this  form,  and  expresses  himself  most  favorably 
as  to  the  result.    He  says: 

"  I  think,  from  my  experiments,  that  the  tea  or  infusion  prepared  from  ike  flowers 
(which  need  not  be  ground  up  for  the  purpose)  is  the  most  convenient  and  efficacious 
lorm  of  using  this  insecticide  in  the  open  air ;  provided  that  it  is  used  at  times  when 
tfre  water  wilt  not  evaporate  too  rapidly,  and  that  it  is  applied,  not  by  pouring  over  in  a 
stream,  or  eveu  in  drops,  but  in  the  form  of  a  spray  from  a  syringe  with  me  holes  in 
its  nose.  In  this  case  the  fluid  will  reach  the  insect  despite  pf  its  water-shedding  sur- 
faces, hairs,  &c.,  and  stay  long  enough  to  kilL  Thus  applied,  I  have  found  it  to  be 
efficient  even  against  the  armored  scale-bug  of  the  orange  and  lemon,  which  falls  off 
in  the  course  of  two  or  three  days  after  the  application,  while  the  young  brood  isval- 
most  Instantly  destroyed*  As  the  flower-tea,  unlike  whale  soap  and  other  washes, 
leaves  the  leaves  perfectly  dean  and  does  not  injure  even  the  most  tender  growth,  it  is 
preferable  on  that  score  alone ;  and  in  the  Jhture  it  can  hardly  fail  also  to  be  the  cheaper 
of  the  two.  This  is  the  more  likely,  as  the  tea  made  of  the  leaves  and  stems  has 
similar  although  considerably  weaker  effects ;  and  if  the  farmer  or  fruit-grower  were 
to  grow  the  plants,  he  yould  save  all  the  expense  of  harvesting  and  grinding  the 
flower-heads  by  simply  using  the  header,  curing  the  upper  stems,  leaves,  and  flower- 
Beads  altogether,  as  he  would  hops,  making  the  tea  of  this  material  by  the  hogshead, 
and  distributing  it  from  a  cart  through  a  syringe.  It  should  be  diligently  kept  in 
mind  that  the  least  amount  of  boiling  will  seriously  injure  the  strength  of  £his  tea, 
which  should  be  made  with  briskly  boiling  water,  but  then  simply  covared  over 
closely,  so  as  to  allow  of  as  little  evaporation  as  possible.  The  details  of  its  most 
economical  and  effectual  use  on  the  Targe  scale  remains,  of  course,  to  be  worked  out 
byp^actice.,, 

The  method  of  applying  Pyrethrnm  in  either  of  the  three  last-mentioned  farms  is 
evidently  far  more  economical  in  the  open  field  and  on  a  large  scale  than  the  applica- 
tion of  the  dry  powder,  and.  moreover,  gives  us  more  chance  of  reaching  every  insect 
living  upon  the  plant  to  which  the  fluia  is  applied.  The  relative  merits  of  the  three 
methods  can  be  established  only  by  future  experience,  but  so  far  we  have  found  the 
simple  water  solution  most  convenient  and  satisfactory. 

EXPERIENCE  WITH  PYRETHRUH. 

We  shall  not  get  definite  reports  from  this  distribution  till  next  year, 
but  the  following  extracts  from  reports  of  experience  with  some  which 
we  distributed  in  the  winter  and  spring  of  1881,  and  taken  without  se- 
lection, will  indicate  the  varied  experience  last  year,  under  the  most  un- 
favorable conditions,  of  an  exceptionally  severe  drought.  While  most 
of  the  failures  may  fairly  be  attributed  to  this  drought,  many  are  doubt- 
less due  to  bad  seed  and  to  the  other  difficulties  of  germination  men- 
tioned in  the  circular. 

Mississippi.    Canton,  August  5, 1881.— T.  G.  Smith- Vaniz. 

Failure  this  season.    I  watered  continually,  transferring  part  of  the  plants  to 
shade,  but  the  excessively  hot  weather,  long  continued,  was  too  muoh  for  them. 

Iowa.    Sac  County,  Grant  City,  September  17, 1881.— Edwin  MiUer. 

'  Of  the  seeds  planted  May  16  not  one  germinated.  * 

Illinois.    Jo  Daviess  Co'unty.— [Friend  of  Edwin  Miller  above,  September  17, 1881.] 
Of  the  seeds  planted  not  one  germinated. 
6  AG 
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Dakota.    Mapleton,  September  17,  1881.— H,  M.  Williams. 

Seeds  did  not  germinate.  ^ 

Illinois.    Rockford,  September  18, 18Q1. — A.  B.  Willoughby. 

Sowed  ro8eum  seeds  in  a  bed  of  sand  and  dirt.  A  dry  spell  came  on,  and  although 
I  watered  the  bed  no  plants  appeared.    Perhaps  I  sowed  them  too  early. 

New  Jersey.    Morris  Connty,  Chatham.— October  17, 1881.— James  J.  Dean. 

Seed  came  up  nicely  in  a  garden.  Plants  flourished  for  a  while,  bnt  as  the  season 
advanced  they  succumbed  to  the  severe  drought  and  perished  before  arriving  at 
maturity. 

North  Carolina.    Goldsborough,  October  22,  1881.— John  Robinson. 

But  ten  plants  of  roseum  survived  the  heat  of  our  excessively  hot  summer,  and 
of  these  one-half  are  weakly. 

Michigan.    Cadillac,  October  24, 1881.— G.  Wallace. 

Some  I  sowed  early  in  boxes  never  germinated;  others  late  in  May  with  like 
success ;  some  I  gave  to  a  neighbor  did  not  grow.  Sowed  the  remainder  in  the 
first  week  in  June  in  new  forest  land  after  being  burned  over ;  a  few  came  up  and 
seemed  to  be  doing  wellj  they  were  destroyed  by  accident. 

Georgia.    Spring  Place,  November  1,  1881.— William  J.  Johnson.     * 

Seed  sown  came  up  very  well  and  grew  finely,  while  I  gave  them  the  attention 
they  needed.    Compelled  to  neglect  them  about  the  middle  of  July j  they  all  died. 

Alabama.    Monroe  County,  Dennard,  October,  1881. — Oliver  Taylor. 

The  heated  term  coining  on  so  soon  after  I  sowed  the  seed  I  did  not  save  but  a 
few  plants.    I  find  the  dust  such  a  blessing  I  wish  to  raise  a  good  lot. 

Missouri.    Cameron,  November  11, 1881. — John  Zimmerman. 

The  Pyrethrum  did  not  do  any  good  this  season.  The  extreme  drought  stunted 
and  stopped  its  growth  so  much  that  it  did  not  recover  when  the  rains  did  oome. 

New  Hampshire.    East  Barrington,  December  1,  1881.— William  B.  Swain. 

Seeds  of  roseum  sown  on  high  loamy  soil  grew  nicely  and  blossomed  in  Septem- 
'    ber,.    The  hard  frost  of  October  3  stooped  the  blossoming.    I  have  used  the  Dal- 
matian inseot  powder  for  almost  all  kinds  of  insects  without  a  failure. 

Kentucky.    Louisville,  December  18,  1881.— Samuel  J.  Thompson. 

Roseum  did  not  do  well  out  in  the  ground ;  died  of  heat  and  drought.  I  have 
about  two  dozen  plants  in  pots  in  the  greenhouse. 

Indiana.    Jay  County,  Dunkirk,  December  20,  1881.— D.  B.  Moore. 

Planted  roseum  in  the  garden  in  mellow  clay  loam ;  sowed  the  1st  of  May ;  it 
failed  to  giow ;  condition  of  ground  good ;  weather  rather  dry. 

New  York.    Union  Springs,  January  6,  1882.— J.  J.  Thomas. 

Sowed  in  different  places  in  limestone  and  clay  land.  I  suppose  my  soil  was  too 
strong  and  rich.  I  had  none  which  was  unmanured.  The  seed  germinated  and 
the  plants  grew  a  few  inches,  then  ceased  to  grow  and  finally  died.  Those  in  the 
hot-bed  did  beet,  but  did  not  reach  over  three  or  four  inches.    None  flowered. 

Georgia.    Savannah,  January  19, 1882.— A.  Oemler. 

My  experiment  with  the  Pyrethrum  on  Cut- worms  was  made  in  captivity  in  a 
match-box  without  soil,  so  that  they  could  not  rub  it  off.  They  were  covered  with 
the  dust  for  twelve  hours,  while  others  ate  leaves  on  the  surface  of  which  it  had 
been  sprinkled,  without  detriment.  Larvse  of  Plusia  brassicce  and  Plutella  cru- 
ciferanm  were  killed. 

Illinois.    Champaign,  January  28, 1882.— B.  F.  Johnson. 

Last  season  I  could  not,  neither  could  a  very  skillful  person  in  such  matters,  get 
a  single  seed  to  germinate. 

New  York.    Suffolk  County,  January  31,  1882.— Zophar  Mills,  jr. 

Last  spring  I  planted  half  in  a  hot-bed  about  15th  April  and  half  a  little  later 
in  the  open  ground.  Half  of  the  sown  seeds  germinated,  but  the  hot-bed  plants 
did  not  succeed  as  well  as  those  out  of  doors.  In  June  the  hot-bed  plants  were 
transplanted  to  my'garden,  the  weather  being  warm.  Both  plants  did  as  Well  as 
could  be  expected,  but  the  out-of-door  ones  seemed  to  be  most  thrifty.  I  consider 
the  plant  quite  hardy  from  last  year's  experiments.  In  August  we  had  dry 
weather,  and  the  plants  suffered  from  want  of  attention.  They  gave  no  indica- 
tion of  blossoming  September  28,  when  I  last  saw  them. 
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Illinois.    Scott  County,  Manchester,  January  1882.— J.  C.  Andrus. 

From  seeds  of  roseum  received  in  spring  of  1881  I  have  some  500  good  plants 
growing  now,  or  in  good  condition  to  start  in  the  spring. 

Nbw  York.    Dutchess  County,  Pine  PlAins,  January  28, 1882.-^J.  Walter  Righter. 

Planted  roseum  seed  10th  May  in  light,  sandy  loam,  and  raised  some  very  strong 
and  healthy  plants,  but  they  produced  only  a  very  few  flowers.  I  also  planted  in 
hot-bed  and  got  a  lew  plants  of  a  very  inferior  quality.  And,  further,  I  sowed  in 
the  forest,  where  it  was  slightly  shaded,  and  wasted  my  seed.  (The  soil  all  lime- 
stone. )  Have  protected  the  plants  from  exposure  by  throwing  some  cornstalks  on 
them.  Although  the  thermometer  has  marked  25°  below  zero  here,  the  P.  roseum 
looks  as  green  as  in  midsummer. 

Kansas.    Osborn  County,  Kill  Creek,  January  30, 1882. — J.  J.  Guyer. 

Planted  a  part  of  the  roseum  seed  last  spring  on  sandy  loam.  Only  a  few  of  the 
seeds  terminated,  and  owing  to  the  hard  summer  we  had  they  did  not  make  any 
growth.    All  kinds  of  garden  plants  were  a  total  failure  here. 

Georgia.    Liberty  County,  Dorchester,  February  4, 1882.— James  A.  M.  King. 

Divided  seeds  with  four  painstaking  parties,  and  can  report  vigorous  growth 
in'sandy  loam.  The  fearful  hurricane  of  August  27  and  28  destroyed  some  plants, 
but  those  left  measure  now  16  by  18  inobes  spread,  and  will  bloom  early  this 
spring. 

Maryland.    Washington  County,  Smithburg,  February  4, 1882.— Benton  SoholL 

The  seeds  of  roseum  received  last  spring  were  sown  in  well-prepared  soil,  of  a 
rather  heavy  nature,  as  soon  as  the  ground  was  in  good  working  order.  Very 
little  of  it  vegetated,  and  that  did  the  best  which  was  the  most  shaded,  as  that 
which  was  the  most  exposed  to  the  sun  nearly  all  perished  during  the  severest 
drought  ever  known  in  this  locality.  What  survived  did  well  enough  until  the 
cold  snap  of  22d  January.  I  then  covered  the  plants  with  litter,  but  when  the 
ground  opened  I  found  that  the  plants  were  thrown  out  by  the  frost,  and  Jtmt  two 
were  vet  alive.  I  then  (a  week  ago)  planted  them  in  a  pot  and  Drought  them 
into  the  sitting-room ;  they  have  now  started  finely. 

Alabama.    Selma,  February  6, 1882.— John  D.  Wilkins. 

Planted  two  lots  last  season,  and  failed  to  even  get  the  Beed  to  sprout. 
Michigan.    Saginaw  City,  February  7, 1882. —Leopold  Trakat. 

During  last  summer  only  about  30  plants  came  up  and  survived.  I  watered 
them  too  freely  and  made  some  other  blunders. 

Ontario.    Toronto.— Alfred  Henry  Moore. 

Pyreihrum  roseum  would  seem  to  bear  the  cold  of  Toronto  by  shelter  in  a  depres- 
sion covered  by  loose  garden  refuse.  Some  plants  of  same  seed  I  distributed  to 
others  have  not  prospered,  by  want  of  care. 

Vermont.    Brattleborough,  February  8, 1882.— Abner  L.  Butterfield. 

I  planted  the^eed  as  soon  as  the  ground  was  all  right,  but  there  was  a  heavy 
rain  the  next  day,  and  it  rained  every  day  for  a  week,  and  then  it  was  rather 
cold  for  the  time  of  year,  and  the  ground  baked  down  so  hard  that  only  a  few  of  the 
seed  came  up  at  all,  and  those  that  came  up  made  very  Weak  plants.  I  had  but 
one  blossom.  One  plant  which  I  have  at  the  kitchen  window  appears  to  be  doing 
well. 

California.    San  Francisco,  February  10,  1882.— Ed.  Wolieb. 

My  place  lies  in  Alameda  County,  on  the  hills  overlooking  the  bay  of  San  Fran- 
cisco, in  the  so-called  warm  belt,  600  feet  above  sea-level.  Three  years  ago  I  sowed 
seeds  of  P.  roseum  and  llad  it  in  bloom  last  season.  The  plants  do  well — light 
loam,  little  irrigation.  Last  year  I  received  from  Germany  seed  of  P.  cineraria/*- 
/turn,  and  have  now  thousands  of  plants.  *  *  *  Planted  P.  roseum  among  roses, 
to  protect  the  roses  from  ZHmbrotioa,  but  it  had  no  effect.  I  put  some  open  flowers 
under  a  glass  with  some  flies,  but  tiiey  produced  no  effect  in  48  hours. 

Virginia.    Norfolk  Connty,  Berkeley,  February  12,  1882.— William  R.  Wood. 

But  two  of  last  season's  plants  survived  in  my  hands,  and,  as  far  as  heard  fromi 
none  of  those  sent  to  my  correspondents.  A  slug  which  ate  my  plants  was  not 
injured  by  the  meal. 

New  Hampshire.    Goffstown  Centre,  February  13, 1882.— C.  B.  Moore. 

Sowed  the  seed  about  first  of  June.  Owing  to  cold  weather  through  the  month 
of  June  it  did  not  come  up  very  well.  After  it  got  started  it  grow  finely.  It 
tailed  to  blossom  before  winter.    I  covered  it  upon  approach  of  cold  weather. 


84  REPORT   OP  THE   COMMISSIONER   OP  AGRICULTURE. 

Pennsylvania.    Johnstown,  February  22,  1882. — Frederick  Brehm. 

On  April  18,  1881,  I  sowed  some  of  the  seed  in  a  hot-bed,  bnt  received  no  plants, 
which  I  think  was  the  fault  of  my  watering  too  much.  April  25  I  sowed  some 
of  the  seeds  in  two  pots  and  plaeed  them  in  a  hot-bed.  From  this  I  received  several 
plants.  May  4  I  again  sowed  some  seeds  in  two  pots  and  placed  them  in  a  hot- 
bed. From  these  1  also  received  several  plants.  On  May  11 1  sowed  some  of  the 
seeds  in  an  open  field.  This  proved  much  better  than  in  hot-beds.  The  soil  was 
light  and  the  plants  good.  Tie  plants  I  watered  from  two  to  three  times  a  week. 
On  June  1 1  transplanted  the  first  plants;  in  September  I  had  three  flowers.  I 
have  in  all  fifty  nice  plants.    The  three  flowers  were  not  very  good. 

Mississippi.    Canton,  February  25, 1882. — George  W.  Smith- Vaniz. 

I  have  plants  started  under  glass,  but  I  must  say  that  last  year's  trial  leads  me 
to  think  there  is  not  much  chance  here  for  its  success. 

Ohio.    Glendale,  March  3, 1882.— George  W.  Trowbridge. 

About  the  1st  of  March,  1881,  a  portion  of  the  P.  roseum  seed  was  sown  in  a  box 
and  placed  in  a  window  of  the  living-room  on  the  sunny  aide  of  the  house,  where 
in  due  time  (though  rather  slow)  they  germinated.  When  all  danger  or  severe 
frost  was  passed  the  box  was  placed  out  of  doors,  in  a  sunny  exposure,  where  the 
plants  remained  until  about  May  1,  when  they  were  pricked  out  and  set  in  the 
open  ground.  The  remainder  of  the  seed  was  sowed  at  two  different  times,  March 
20  and  April  5,  in  the  open  ground,  which  had  been  prepared  for  the  purpose  and 
where  they  were  permanently  to  stand  and  grow.  Sou  is  rather  a  neavy  clay. 
Seeds  rather  slow  and  long  in  germinating.  The  usual  amount  of  hoeing  and 
weeding  was  performed  that  is  necessary  to  keep  the  plants  growing  and  free  from 
grass  and  weeds.  Notwithstanding  my  section,  was  visited  with  the  hottest  sum- 
mer ever  remembered  and  almost  the  driest  known,  only  a  small  proportion  of  the 
plants  which  became  well  established  succumbed.  The  growth  was  all  that  could 
be  expected  under  the  circumstances.  One  oi  two  blossoms  made  their  appear- 
ance late  in  the  fall.  No  very  material  difference  could  be  noticed  when  winter 
set  in  between  the  plants  raised  in  the  box  and  those  grown  without  transplant- 
ing. About  the  1st  of  December  a  light  covering  of  straw  was  plaeed  on  the  plants 
as  a  winter  protection.  In  consequence  of  the  open  and  warm  winter  the  foliage 
was  not  killed  (only  slightly  injured),  and  they  have  already  started  on  the  new 
growth,  quite  visible  through  the  straw.  As  to  the  hardiness  to  stand  winter  and 
the  amount  of  covering  necessary,  the  one  just  closed  furnishes  nothing  definite. 

Ohio.    Cincinnati,  March  13, 1882.— Adolph  Leue*. 

The  seed  of  both  P.  roseum  and  P.  cincrariafolium  was  sown  on  Clifton  Hights, 
each  package  upon  one  square  rod,  the  soil  consisting  of  yellow  clay,  which  I 


mixed  with  rich  black  soil  and  well-rotten  cow  manure.  The  whole  was  spaded, 
hoed,  and  raked.  Time  for  sowing,  first  week  of  May.  The  ground  was  kept 
mellow  and  free  from  weeds,  which  was  easily  done,  as  the  seeds  were  sown  in 
rows  15  inches  apart.  Although  the  ground  was  sprinkled  in  the  evenings  when 
sprinkling  was  necessary,  none  of  the  seeds  came,  which  I  attribute  not  so  much 
to  the  cold  nights  we  had  as  to  the  severe  heat,  as  the  ground  had  no  shade  what- 
ever. « 

Ontario.    London,  March  5, 1882.— William  Saunders. 

Has  *P.  rowum  growing.    "It  seems  to  stand  our  winters  very  weU." 

EXPEBIENCE  WITH  THE  PLANTS  IN  WASHINGTON, 

Our  own  experience  in  otir  private  garden  at  Washington  has  been 
far  more  satisfactory  than  we  anticipated.  The  seed  of  both  species 
sown,  whether  in  the  fall  of  1880  or  in  the  sppng  of  1881,  germinated 
tolerably  well,  though  some  was  evidently  worthless  when  received.  A 
few  plants  of  roseum  from  that  sown  in  the  fall  of  1880,  bloomed  the  en- 
suing autumn,  while  all  sown  in  the  spring  of  1881  bloomed  profusely  the 
present  summer.    The  colored  plates  have  been  drawn  from  these  plants. 

Both  species  withstood  the  past  two  winters  very  well,  and  as  these 
were  extreme  winters,  the  one  very  severe  and  cold,  the  other  open  and 
mild,  the  test  may  be  considered  a  very  thorough  one.  The  older  leaves 
died  off,  as  is  the  custom  with  many  allied  perennial  species,  but  the 
plants  began  growing  very  early  in  spring  and  were,  in  fact,  among  the 
vernal  adornments  of  the  garden.  Roseum  began  blooming  early  in 
May,  and  showed  every  variation  in  color  from  almost  pure  white  to 
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deep  crimson.  It  also  showed  considerable  variation  in  the  green  of 
the  leaves  as  well  as  in  the  form,  some  plants  having  the  leaves  much 
more  finely  cut  thaiw>thers.  Cinerariwfolium  which  has  a  much  smaller 
flower,  with  pure  white  petals,  very  strongly  resembling  the  common 
Ox-eye  Daisy,  began  blooming  a  month  after  roseum  had  passed  its 
prime.  It  proved  uniform  in  color,  and  is  always  distinguishable  from 
roseum,  even  before  blooming,  by  tne  whitish  or  glaucous  green  of  the 
leaf,  and  its  much  deeper  ana  broader  incisions.  Neither  of  them  has 
entirely  ceased  blooming  at  the  date  (June  30)  this  report  is  submitted, 
though  but  few  flowers  of  roseum  remain. 

A  portion  of  the  flower  heads  were  dried  and  pulverized,  the  powder 
proving  to  be  fully  equal  in  efficacy  to  the  imported  article;  while  the 
powder  from  dried  stems  and  leaves  is  decidedly  weaker,  but  still  useful 
when  applied  in  large  quantities. 

SPECIAL  EXPERIMENTS. 

The  following  experiments  with  the  California  and  imported  powders 
were  made  at  Kirkwood,  Mo.,  under  our  direction,  by  Miss  M.  B.  Martfeldt: 

On  larvae  of  Heliothis  marginiden*— which  appeared  in  unusual  numbers  during  the 
months  of  May  and  June,  and  almost  devastated  the  rose  gardens  in  this  Beotion— the 
powder  was  very  effective  where  it  could  be  thoroughly  applied;  but  the  habit  of  the 
young  larvae  of  boring  into  and  hiding  within  the  buds  rendered  its  application  diffi- 
cult and  but  partially  successful  in  ridding  the  bushes  of  the  pest.  When  diluted 
with  two  parts  flour  or  air-slacked  lime  to  one  of  the  powder  it  produced  but  little 
effect  unless  applied  whUe  the  dew  was  still  on  the  plants,  which  caused  it  to  adhere 
in  greater  quantities  and  produced  the  usual  sickness  and  irritation. 

For  JMandria  rosas,  the  puie  Pyrethrum  is  a  good  remedy  where  it  can  be  puffed  on 
the  underside  of  the  leaves  where  the  slugs  rest  They  are  not  easily  killed  by  it, 
however.  It  is  not  very  effectual  in  keeping  oft'  the  flies,  as  the  volatile  essence  is  soon 
dissipated  in  the  open  air,  after  which  the  flies  regard  it  no  more  than  so  much  dust. 

A  small  Dipterous  leaf-miner,  which  has  for  years  been  very  destructive  to  the 
foliage  of  the  Verbena,  was  kept  off  the  plants  by  one  or  two  liberal  dustings  with  the 
powder  upon  the  first  appearance  of  the  mines  upon  the  leaves.  All  Diptera  seem  to 
be  peculiarly  susceptible  to  the  influenoe  of  Pyrethrum. 

Its  effect  on  the  Striped  Flea  beetle  (Ealtloa  strioUUa),  which  riddles  the  young 


leaves  of  cabbage,  cresses,  and  other  cruciferous  plants,  is  rather  to  drive  the  beetles 
off  than  to  kill  them.  It  seldom  absolutely  kills  them,  but  if  thickly  applied,  it  pro- 
duces temporary  stupefaction.  There  are  at  least  two  successive  broods  of  this  beetle, 


appearing  in  greatest  numbers  during  the  latter  part  of  May  and  of  July;  and  if  the 
powder  to  applied  occasionally  to  plants  liable  to  attack  at  these  seasons  a  great  deal 
of  injury  may  be  averted.  There  are,  of  course,  premature  and  belated  individuals 
to  be  seen  throughout  the  summer,  but  the  regular  broods  only  are  seriously  destructive. 

The  powder  is  equally  effective  in  causing  the  Cucumber  Flea  beetle  (Haltica  (Bpitrix) 
cuotmerU)  to  give  such  plants  as  have  been  treated  a  wide  berth. 

On  the  common  Tomato  worm  (Sphinx  b-maculata)  the  powder  was  rather  slow  to 
take  effect.  From  ten  minutes  to  half  an  hour  often  elapsed  before  the  usual  restless- 
ness and  ejection  of  visceral  fluid  .was  observed,  but  violent  siokness,  followed  by  par- 
alysis, was  sure  to  occur,  from  which  very  few,  so  far  as  I  could  discover,  ever  recov- 
ered. The  larvs  would  remain  in  one  position  motionless,  except  for  slight  muscular 
jerking,  for  many  hours,  after  which  they  would  fall  to  the  ground,  and,  in  most  oases, 
by  the  second  or  third  day,  shrink  up  and  die.  The  younger  the  larvse  the  more  rapid 
the  effect  of  the  powder.     . 

On  Datana  mimstra  the  effect  of  Pyrethrum  was  not  usually  fatal.  It  produced  some 
sickness  and  lethargy,  but  unless  very  thickly  dusted  with  it  the  caterpillars  usually 
recovered. 

Tested  the  powder  on  half-grown  larvse  of  Agrotis  inermi*  which  were  concealed 
under  chips  and  stones  for  hibernation,  and  in  less  than  three  minutes  it  produced 
violent  siokness  and  convulsions,  resulting  in  death  in  about  an  hour.  I  am  con- 
vinced that  if  plants  liable  to  be  cut  off  by  this  worm  could  each  have  a  little  of  the 
powder  sifted  around  the  stems  they  would  be  safe.  All  noctuid  larvte  succumb 
quickly  to  its  effects  where  it  is  directly  applied.  The  difficulty  is  to  put  it  where 
tnev  will  be  sure  to  come  in  contact  with  it. 

My  experience  in  the  use  of  Pyrethrum  for  the  destruction  of  the  various  species  of 
Cabbage  worms  and  the  Cabbage  Aphis  coincides  with  that  of  last  year.  It  is  as  good 
*  remedy  as  one  could  wish,  and  has  the  advantage  over  most  other  insecticides  of 
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being  perfectly  harmless  to  human  life — a  great  desideratum  in  any  substance  that 
has  to  be  applied  to  leaves  or  blossoms  (as  in  the  cauliflower)  that  are  used  as  food. 

As  an  exterminator  of  all  kinds  of  house  flies  (Musca  domeetica,  M.  omar,  and 
Stomoxys),  as  well  as  masquitoes  and  other  gnats,  it  has  no  equal.  For  all  species  of 
Jphididce,  upon  which  I  have  tested  it,  it  is  also  a  specific,  used  either  as  a  powder  or 
fumigator. 

Injects  upon  which  it  produces  Uttle  or  no  Effect. 

Most  hard-shelled  beetles  and  bugs  resist  its  effect,  although  it  is  evidently  distaste- 
ful to  them  and  will  cause  them  to  desert  the  plants  to  which  it  is  applied. 

All  hairy  larvse  upon  which  I  have  tested  it  seemed  but  slightly,  if  at  all,  affected. 

The  larvse  of  the  Jumping  Sumac  beetle  (Blepharida  rhois,  Forster)  are  not  in  the 
least  disturbed  by  being  thoroughly  dusted  by  it,  their  excrementitious  covering  be- 
ing impervious  to  its  effects.  Nor  do  they  seem  to  object  to  it  as  seasoning  for  their 
food.  JParis  green  in  quite  large  proportions^  with  flour  or  air-slacked  lime,  is  the  only 
remedy  I  have  found  effectual  against  this  disgusting  and  destructive  pest. 

Derme8tes  and  Anthrenue  larvse  will  live  for  weeks  in  a  olose  box  half  filled  with  the 
powder. 

The  larvae  of  Angoumois  Grain-moth  (GeUchia  cereaUUa,  Linn.)  are  not  susceptible 
to  its  effects  either  as  fumes  or  powder. 

All  these  experiments,  excepting  the  two  last  mentioned,  were  made  in  the  open  air, 
as  I  should  not  consider  any  others  conclusive  as  to  the  value  of  the  preparation  for 


Junk  10. — Our  Purple  Fringe  {Rhus  ootinus)  is  covered  with  the  disgusting  larva  of 
Blepharida  rhoie  to  which  I  administered  a  thorough  dusting  of  the  Persian  insect 
powder  obtained  from  our  druggist.  An  examination  after  several  hours  showed  the 
larva)  feeding  as  greedily  as  before,  and  apparently  experiencing  no  inconvenience 
from  the  particles  of  powder  that  adhered  to  their  slimy  and  stereoraoeous  coverings. 
The  powder  used  may  have  been  too  old  or  too  much  adulterated. 

The  same  powder  applied  to  the  Rose  sing,  while  it  did  not  kill  the  larvae,  nor  pro- 
dace  any  very  sudden  effect,  seemed  to  diminish  their  voracity,  as  plants  thoroughly 
dusted  in  the  evening  showed  but  little  mutilation  on  the  following  morning,  while 
plants  that  had  not  been  dusted  were  seriously  skeletonized.  Some  of  our  neighbors 
who  have  used  the  pure  Pyrethrum  powder  consider  it  the  best  of  all  remedies  for 
this  garden  pest. 

July  7.— Used  the  powder  freely  on  some  plants  of  Sweet  Elysium  that  were  being 
ruined  by  the  Striped  Flea  beetle  (H.  rtriolata).  It  did  not  produce  any  immediate  par- 
alyzing Effect,  but  evidently  caused  the  beetles  to  "vacate,"  as  none  of  the  latter  were 
to  be  round  on  or  about  the  plants  on  the  succeeding  day. 

July  18.— The  "Striped  bug"  (DidbroHca  vittaia)  on  cucumber  and  squash  vines  does 
not  seem  to  be  disturbed  by  it. 

September  24. — Having  received  from  Mr.  Riley  a  package  of  Milco's  pure  Pyre- 
thrum powder  I  proceeded  to  test  it  on  various  larv©  infesting  cabbage. 

Placed  in  a  large  iar  a  head  of  cabbage  crowded  with  larvae  of  all  sizes  of  P.  rapm 
and  P.  protodice.  These  were  dusted  freely  with  the  undiluted  powder,  the  jar  being 
left  uncovered  and  in  the  open  air.  Examined  in  about  ten  minutes  and  found  most 
of  the  larvse  jerking  themselves  from  side  to  side  in  evident  uneasiness  and  discomfort. 
A  half  hour  later  most  of  the  protodice  larvm  had  dropped  from  the  leaves  and  were 
apparently  very  sick,  ejecting  a  dark  green  fluid  from  the  mouth. 

The  rapa  larvao  had  all  ceased  to  feed  and  some  of  these  also  were  sick,  though  as 
yet  not  so  seriously  as  the  other  species. 

September  25. — Protodice  larvae  nearly  all  dead  this  morniug.  Rapm  have  fallen 
from  the  leaves  and  seem  paralyzed.  They  do  not  recover  even  when  removed  from 
the  jar  and  freed  as  much  as  possible  from  the  Pyrethrum. 

September  26. — All  the  small  larvae  are  dead.  Those  in  a  more  mature  stage  are 
still  alive  and  squirm  when  touched,  but  otherwise  lie  motionless  on  the  bottom  of  the 
jar.  It  is  singular,  however,  that  one  larva  that  had  suspended  for  change  did  not 
seem  injuriously  affected  by  the  powder,  altl>«>u^h  it  received  a  liberal  quautity,  but 
completed  its  transformation  and  appears  to-tUy  as  a  healthy  chrysalis. 

October  5. — Prepared  an  infusion  of  an  even  tablespoonful  of  the  powder  in  a  pint 
of  water  and  applied  it  to  larvro  of  rapce,  which  are  ravaging  our  turnips  in  the  garden. 
Selected  some  isolated  plants  and  gave  the  leaves  and  worms  a  thorough  drenching. 
Examining  them  four  or  five  hours  later  I  find  only  the  smaller  larvcB  showing  signs  of 
sickness.  The  leaves  have  dried  and  show  but  little  trace  of  the  powder,  except  in 
their  axils  where  it  settled,  and  the  worms  are  feeding  from  them  with  undiminished 
avidity. 

The  same  solution  was  tried  on  a  lot  of  protodice  and  produced  much  greater  effect. 
By  the  next  morning  most  of  them  were  dead,  and  those  not  fatally  affected  had  deserted 
the  plants  and  were  crawling  on  the  ground,  evidently  in  search  of  food  not  so  disagree- 
ably flavored. 


REPORT  OP  THE  ENTOMOLOGIST.  87 

October  9.— Dusted  with  the  dry,  unadulterated  powder  several  plants  that  were 
badly  infested  with  both  species  of  JPieris,  and  found  in  the  course  of  a  few  hours  every 
worm  either  paralyzed  or  deserting  the  plants.  I  think  the  powder  preferable  to  the 
liquid,  but  it  can  only  be  used  economically  on  still  days. 

The  other  insects  affecting  cabbages  and  turnips,  such  as  Plutia  brassiccB  and  Plu- 
tella,  succumbed  very  speedily  to  the  influence  of  the  powder. 

Have  also  tried  the  powder  on  HeliotUs  on  rose,  and  wherever  the  larva  was  ex- 
posed so  that  the  Pyrethrum  came  in  contact  with  it  it  invariably  produced  sickness 
and  paralysis,  and  eventually  death.  The  same  effect  was  observed  in  the  case  of 
Datana  ministra  on  oak  and  Notodonia  unicornis. 

For  all  kinds  of  Aphides  it  seems  to  be  a  specific. 

On  Lytta  aitrata  and  other  blister  beetles  it  failed  of  the  desired  effect.  80  it  also 
did  in  the  case  of  Red  spider  and  Scale  insects.  It  might  be  efficient  on  the  latter  if 
applied  when  the  young  were  spreading  over  the  plants. 

No  other  device  or  application  will  so  quickly  rid  a  room  of  flies  and  gnats,  but  with 
us  it  did  not  prove  a  remedy  for  Red  ants,  which  are  our  greatest  household  pest 


GHINGE  BUG  NOTES. 

PREDICTIONS  IN  RELATION  TO  INJURY. 

In  the  American  Entomologist,  October,  1880,  and  also  in  his  annual 
report  for  that  year,  submitted  December  30,  Professor  Thomas,  after  a 
study  of  the  relations  between  the  annual  rainfall  and  temperature  and 
the  years  of  Chinch  Bug  injuries,  extending  over  a  series  of  forty  years, 
arrived  at  the  following  conclusions : 

As  a  general  rule  the  Western  farmer  may  expect  the  Chinch  Bug  but 
once  in  excessive  numbers  during  a  "  septenary  period,"  or  period  of 
seven  years  (occasional  exceptions).  There  is  a  strong  probability, 
amounting  almost  to  a  certainty,  that  there  trill  never  be  two  destructive 
years  in  succession,  since  two  successive  dry  years  are  necessary  to  de- 
velop the  insect  in  great  numbers,  and  the  records  seldom  show  three 
dry  years  in  succession.  He  then  prophesied  that  1881  would  be  a  year 
of  severe  damage. 

As  we  have  already  shown  (American  Naturalist,  October,  1881),  the 
bugdid  great  damage  in  several  of  the  Western  States  in  1881,  especially 
in  Kansas,  where  a  Chinch  Bug  convention,  the  first  ever  held  in  the 
United  States,  was  convened  at  Windsor.  A  resolution  was  unani- 
mously adopted  to  exclude  wheat  from  the  growing  crops.  The  length 
of  time  was  not  mentioned,  but  it  is  understood  that  the  planting  will 
be  resumed  at  the  earliest  possible  practicable  period.  Anticipating 
that  this  would  be  a  bad  Chinch  Bug  year.  Professor  Thomas  recom- 
mended the  sowing  of  a  large  area  of  oats,  and  had  this  advice  been  more 
generally  adopted,  it  would  probably  hav6  been  of  great  benefit  to  the 
farmers  of  that  region.  It  is  a  curious  fact  that  Professor  Thomas'  own 
State  (Illinois)  was  the  only  one  of  the  large  oat-producing  States  in 
which  the  acreage  of  this  crop  was  not  increased,  but  somewhat  dimin- 
ished.* 

INJURY  IN  SPRING  OF  1882. 

During  the  months  of  April  and  May,  1882,  in  spite  of  the  fact  that 
1881  was  a  destructive  Chinch  Bug  year,  and  in  spite  of  frequent  rains, 

*  In  remarking  (2W<?.)npon  the  abundance  of  the  bag  in  1881  we  also  mentioned  the 
fapt  that  it  was  noticed  by  Mr.  Schwarz  in  July  in  great  numbers  on  "  Sand  oats"  and 
other  grasses  growing  on  the  dunes  at  Fortress  Monroe,  Va.,  and  also  that  it  was  ob- 
served in  considerable  numbers  in  August  in  the  rice  fields  near  Savannah,  Ga.,  by 
Mr.  Howard. 
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it  looked  as  if  we  were  already  to  have  a  marked  exception  to  the  rules 
jnst  laid  down.  The  bugs  appeared  in  large  numbers  in  parts  of  Illinois, 
Kansas,  and  Missouri,  as  the  following  extracts  from  our  correspond- 
ence will  show,  the  agricultural  papers  containing  many  similar  reports 
and  expressions  of  alarm : 

Large  numbers  in  the  wheat-fields  south  of  this. — (Marion  County,  Illinois,  March  12.) 

I  hear  of  Chinch  Bugs  already  having  began  their  depredations  upon  the  wheat. 
Some  01  the  farmers  tell  me  the  "  little  red  ones  "  are  in  great  force.— (Washington 
County,  Missouri.  April  27. ) 

This  is  the  1st  day  of  May,  and  our  fields  are  alive  with  chinches,  which  will  doubtless 
destroy  a. large  per  cent,  of  the  growing  wheat  and  inoommg  corn  crops,  leaving  the 
country  in  a  starving  condition.  I  never  saw  chinches  as  numerous  so  soon  in  the 
spring,  and  I  am  an  old  settler  in  this  country.  The  universal  cry  is  from  far  and 
near,  "What  will  become  of  ustw  "What  can  be  done  so  corn  may  be  raised  1n 
Heavy  rains  may  come  and  save  us.  but  in  ,the  event  this  fails  this  country  will  be 
ruined*    Can  you  suggest  a  remedy  T— ( Johnson  Country  Missouri,  May  1.) 

Could  you  give  us  any  information  with  regard  to  Chinch  Bugs  t  To-day  the  air  i$ 
full  of  tfom.---(Neosho  County,  Kansas,  May  5.) 

The  Chinoh  Bug  is  doing  much  damage  in  this  part  of  the  country. — (Smith  County, 
Kansas,  June  10.) 

June  reports  were,  however,  with  6ome  few  exceptions,  less  alarming, 
and  the  rains  seem  to  have  accomplished  their  work  in  destroying  the 
bugs  over  most  of  the  Northwest,  so  that  1882  will  in  all  probability 
not  prove  an  exceptional  year.  The  exceptional  injury  that  continued 
through  June  was  mostly  in  Missouri  and  Kansas,  and,  in  view  of  its 
severity  in  parts  of  the  former  State,  we  wrote  to  one  of  our  special  ob- 
servers for  an  account  of  the  weather  there  in  early  spring  and  summer, 
and  append  his  reply : 

Cadet,  Washington  County,  Missouri. 

Dear  Sir:  Your  favor  of  June  6  is  received.  With  respect  to  the  meteorological 
conditions  prevailing  early  spring  and  summer,  I  beg  to  state  that  the  winter  was 
mild;  the  month  of  March  was  unusuaUy  warm.  The  early  part  of  April  warm  until 
about  the  middle  of  the  month,  when  rain  set  in,whioh  lasted  something  like  two  weeks. 
Most  of  the  rain  was  very  heavy  and  cold.  The  early  part  of  May  was  colder  than 
usual.  There  occurred  severe  frosts  upon  three  or  four  nights ;  ice  was  formed ;  two- 
thirds  of  the  newly-formed  peaches  were  killed,  and  all  potato  vines  killed  to  the 
ground.  Then  occurred  a  spell  of  unusually  hot  weather,  with  now  and  then  a  heavy, 
dashing  shower.    This  kind  of  weather  lasted  till  the  end  of  June. 

Chinoh  Bugs  persevere.  It  would  surprise  you  to  see  how  beautifully  and  steadily 
their  progress  is  shown  aoross  an  oat  field  here.  To  see  the  Btrip  whiten  and  widen  frdm 
day  to  day  would  interest  an  enthusiastic  naturalist,  but  a  farmer — "  not  much."  As 
thev  suck  a  strip  dry  and  white,  they  leave  it ;  none  can  be  found  in  the  strip.  Their 
motto  is,  "  Forward."  Wnen  they  have  begun  to  march  they  do  not  "  look  back/1  A 
neighbor  is  trying  to  keep  them  in  check  among  his  corn.  He  is  at' least  rendering 
tneir  lives  miserable.  He  has  got  a  turning  plow,  and  plows  pretty  near  the  corn, 
and  dashes  the  soil  against  the  stalks,  and  makes  as  great  a  commotion  as  he  knows 
how  in  the  hope  of  at  least  thinning  them  a  little.  After  all  he  is  not  very  sanguine 
of  success. 

Yours  respeotfully, 

J.  G.  BARLOW. 

Prof.  C.  V.  Riley. 

The  appearance  of  the  chinches  in  early  spring  in  such  numbers  is 
not  astonishing  when  we  consider  the  great  numbers  in  which  they 
occurred  last  season. 

REMEDIES  AND  PREVENTIVE  MEASURES. 

Concerning  irrigation  as  a  remedy,  and  concerning  preventive  meas- 
ures, we  quote  from  a  recent  article  which  we  communicated  to  the 
Amefioan  Agriculturist  (December,  1881). 

I  have  found  no  occasion  to  change  my  opinion  as  to  the  value  and  potency  of 
irrigation  as  a  remedy  for  Chinch  Bug  injuries,  a  remedy,  too,  that  is  within  the  reach 
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of  most  farmers,  for  there  are  few  who  might  not,  with  the  aid  of  proper  windmills, 
obtain  the  water-requisite  for  irrigating  their  fields  at  the  needed  time,  while  many 
have  natural  irrigating,  facilities,  I  have  repeatedly  laid  stress  in  my  writings  on  the 
importance  of  irrigation  in  combating  several  of  our  worst  insect  enemies,  and  aside 
from  its  benefits  in  this  direction,  every  recurrence  of  a  droughty  year,  each  as  the 
present,  in  large  portions  of  the  United  States,  convince  me  of  its  importance  as  a 
means  of  guarding  against  failure  of  crops  from  excessive  drought.  I  am  glad  to  know 
that  many  famners,  And  especially  small  fro  it-growers  in  the  vicinity  of  New  York, 
are  preparing  in  one  way  or  another  for  irrigation  whenever  it  becomes  necessary, 
and  I -was  pleased  to  hear  Dr.  Hexamer,  at  the  late  meeting  of  the  American  Porno- 
logical  Society,  urge  a  general  system  of  irrigation  as  the  most 'profitable  investment 
the  cultivator  can  make  in  a  climate  subject  to  such  periods  of  drought  as  ours  is  known 
to  be.  When  it  comes  to  prevention  a  great. deal  may  be  done  during  the  winter 
season  in  burning  the  hibernating  bugs,  and,  as  remarked  elsewhere,  I  cannot  lay  too 
mujph  stress  on  the  importance  ofwinter  work  in  burning  corn-stalks,  old  boards,  and 
all  kinds  of  grass,  weeds,  rubbish,  and  litter  around  grain  fields,  and  even  the  leaves 
iivthe  adjacent  woods,  in  and  under  all  of  which  the  little  pest  hibernates.  Next  to 
drowning  out  the  rascals,  cremation  is  undoubtedly  the  most  effectual  mode  of  de- 
struction. Next  Jet  the  spring  wheat  be  sown  as  early  as  possible  and  the  ground 
rolled.  The  rolling  will  apply  equally  well  to  the  oulture  of  winter  wheat,  though  T 
would  not  advise  the  early  fall  planting  of  the  last  in  sections  where  it  4s  likely  to 
suffer  from  Hessian  Fly,  for  reasons  not  pertinent  in  this  connection.  Sow  thickly, 
as  the  more  the  ground  is  shaded  the  less  the  Chinch  Bug  likes  it.  If  in  late  winter 
the  bugs  are  known  to  be  numerous,  so  as  to  bode  future  injury — and  the  fact  can  be 
easily  ascertained  by  the  ill-savored  odor  they  send  up  from  the  corn-shocks,  and  by 
theif  general  presence  in  the  wintering  places  mentioned— it  will  be  well  to  plafit  no 
wheat  or  barley.  In  short,  just  in  proportion  as  we  adopt  an  intelligent  and  cleanly 
system  of  culture,  just  in  that  proportion  will  the  Chinoh  Bug  become  harmless;  it  is. 
in  great  part,  and  in  its  more  serious  aspects,  a  result  of  slovenly  husbandry,  and  will 
lose  its  threatening  character  in  the  more  Western  States,  as  it  has  in  those  east -of 
ns,  just  as  fast  as  more  careful  and  Intelligent  husbandry  becomes  the  fashion. 

We  have  no  doubt  but  that  the  kerosene  emulsion,  which  will  be  de- 
scribed further  on  under  the  head  of  Orange  insects,  may  be  used  to 
good  advantage  against  the  second  brood  when  it  is  developing  in  corn 
above  ground,  by  being  sprayed  in  proper  dilation  with  force  upon  the 
plants.* 


TEH  ARMY  WORM. 

(Leucania  unipuncta  Haw.) 

Order  Lbpidopteba;  family  Nootuedjb. 

[Plates  H  and  VI.] 

As  we  have- been  preparing  for  the  third  report  of  the  Entomological 
Commission,  and  for  a  special  bulletin,  an  extended  account  of  the  Army 
Worm,  and  as  it  has  been  quite  prevalent  and  destructive  in  several 
States  during  the  present  spring  and  summer,  or  while  this  report  is  being 
prepared  for  the  printer,  we  have  concluded  to  extract  in  advance  from 
the  aforementioned  bulletin  portions  referring  to  the  habits  and  natural 
history  of  the  species,  and  to  add  the  results  ef  special  observations 
made  during  the  past  two  years,  as  well  as  an  interesting  and  popular 
account  of  the  invasion  of  1880,  which  the  Eev.  Samuel  LockwoocLof 
Freehold.  N.  J.,  has  been  kind  enough  to  send  us  for  publication.  We 
commend  this  last  for  the  accurate  observations  it  contains  and  for  its 
many  facts  both  as  to  the  habits  of  the  insect  and  the  meteorological 
conditions  under  which  it  prevailed  that  year.  We  also  reproduce  the 
colored  plate  designed  for  the  Commission  report 

*  Since  this  was  written  we  have  rawed  its  nse  for  this  pnrpose  upon  Prof.  S.  A.  Forbes, 
the  veoently-appointed  State  entomologist  of  Illinois,  and  he  reports  admirable  success 
with  it. 
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HABITS  AND  NATURAL  HISTORY. 

It  was  not  until  1855  that  the  first  step  towards  ascertaining  definitely 
the  life-history  of  the  Army  Worm  was  made,  although  it  had  been 
destructive  at  intervals  for  more  than  a  hundred  years  before. 

In  this  year  .John  Kirkpatrick  reared  the  perfect  moth  from  the  de- 
structive worm,  and  described  both  pupa  and  adult  in  the  Ohio  Agricul- 
tural Report  for  the  same  year.  Our  more  extended  knowledge  of  the 
subject  dates,  however,  from  the  great  Aimy  Worm  year  of  1861.  In  this 
year  Walsh,  Kirkpatrick,  Thomas,  and  Klippart  at  the  West,  and  Fitch 
and  Packard  at  the  East>  all  improved  their  opportunities  for  studying 
the  worm.  To  Walsh  we  are  particularly  indebted  for  a  study  of  its 
parasites,  though  l^views  of  its  natural  history  have  proved  singularly 
unfortunate.  To  Fitch  is  due  the  credit  of  the  correct  scientific  naming 
and  the  discovery  of  the  synonymy.  Kirkpatrick  first  described  the 
most  important  of  all  the  parasites — N-emorcea  leucaniw — and,  in  the 
light  of  later  developments,  he  was  singularly  correct  in  his  ideas  as  to 
the  number,  of  broods  and  method  of  hibernation. 

Yet  up  to  1876  no  definite  knowledge,  based  on  observation  and  ex- 
periment, existed  on  some  of  the  most  important  points  in  th£  natural 
history  of  the  species.  The  eggs  and  the  mode  and  place  of  oviposi- 
tion  were  unknown ;  the  question  of  hibernation  and  of  the  number  of 
annualgenerations  was  still  as  open  to  discussion  as  when  so  warmly 
debated  by  Walsh  and  others;  and  many  minor  matters  remained  un- 
settled. Since  1876  we  have  been  able  to  replace  uncertainty  in  these 
directions  by  positive  knowledge,  so  that  there  are  no  questions  having 
any  important  practical  bearing  that  are  now  mooted  in  respect  of  this 
insect. 

CONCERNING  THE  BOO  [Plate  VI,  fig.  3.] 

When  and  where  the  eggs  are  laid. — The  favorite  place  to  which 
the  Army  Worm  moth  consigns  her  eggs  in  wild  or  tame  grass  or  in 
grain  is  along  the  inner  base  of  the  terminal  blades  where  they  are  yet 
doubled,  or  between  the  stalk  and  its  surrounding  sheath.  They  are 
by  no  means  strictly  confined  to  these  situations,  as  is  shown  by  the 
fact  that  we  have  known  the  moths  in  breeding  cages  to  oviposit  in  crev- 
ices on  the  side  of  sward  which  had  been  cut  with  a  knife,  or  even  be- 
tween the  roots.  In  our  first  observations,  which  were  made  in  low  blue 
grass,  the  eggs  were  almost  invariably  found  in  the  fold  at  the  base 
and  junction  of  the  terminal  leaf  with  the  stalk )  but  later  they  were 
found  thrust  down  between  the  sheath  and  the  stalk,  and  occasionally 
in  the  natural  curl  of  a  green  leaf  or  the  unnatural  curl  at  the  sides  of 
a  withered  leaf. 

The  rankest  tufts  of  grass,  caused  in  pastures  by  the  droppings  of 
cattle  and  £heep,  are  preferred  by  the  moth  for  opposition,  and  in  these 
tuffcs  the  oldest  and  toughest  stalks  j  and  in  grain-fields  also  the  ranker 
growth  caused  by  an  accumulation  of  manure  .at  some  one  spot,  or 
the  previous  existence  of  some  fodder  heap  or  the  like  are  preferably 
chosen. 

The  observations  of  the  present  spring  have  satisfactorily  proven 
that  early  in  the  season  the  moths  oviposit  by  preference  in  the  cut 
straw  of  old  stacks,  in  hay-ricks,  and  even  in  old  ifodder  stacks  of  corn- 
stalks. Old  bits  of  corn-stalk  upon  the  surface  of  the  ground  in  past- 
ures have  been  repeatedly  found,  both  in  the  vicinity  of  Washington 
and  in  Northern  Alabama,  with  hundreds  of  eggs  thrust  under  the  outer 
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sheath  or  epidermis,  while  the  last  year's  stalks  of  grass  in  the  fields 
around  Washington  have  been  found  to  contain  these  eggs  in  similar 
position.  The  evidence  collected  in  1875,  and  published  in  our  Eighth 
Missouri  Report,  seemed  to  show  that  where  fodder  stacks  existed  in 
grain-fields  the  worms  originated  from  them  or  from  their  near  vicinity, 
and  the  observations  just  mentioned  prove  the  correctness  of  the  infer- 
ence then  made. 

It  has,  however,  been  proven  by  this  spring's  observations,  that,  lack- 
ing both  stubble  and  fodder  stacks,  the  moth  can  and  does  oviposit  in 
spring  in  young  winter  grain.  Mr.  A.  Koebele  found,  in  March,  in  the 
vicinity  of  Savannah,  6a.,  newly-hatched  larv®  in  the  center  of  an  oat- 
field,  the  grain  being  one  foot  or  more  in  height,  and  no  straw  stack  in 
the  vicinity. 

As  stated  in  the  American  Entom6logist  (III,  p.  214),  the  moth  will 
also,  when  exceptionally  numerous,  lay  her  eggs  without  concealment, 
and  upon  plants, *uch  as  clover,  which  the*larva  does  not  ordinarily  rel- 
ish. As  an  instance  of  this  we  stated  in  a  fbot-note'that  wehad  recently 
received  from  Professor  Lintner,  State  Entomologist  of  New  York,  what 
Were  apparently  the  pressed  eggs  and  egg-shells  of  this  moth,  tnickly 
covering  clover  leaves  and  mixed  with  an  abundance  of  white  gummy 
matter,  with  which  the  moth  usually  secretes  them,  all  indicating  that 
the  moths  had  in  this  instance  (doubtless  from  excessive  numbers) 
"  slopped  over." 

Bemaining  concealed  during  the  day,  unless  disturbed,  or  exoept  in 
cloudy  weather,  the  moth  begins  to  fly  at  the  approach  of  night,  and,  as 
far  as  observations  have  indicated,  is  engaged  in  ovipositing  most  act- 
ively during  the  earlier  part<of  the  night.  It  was  &t  five  or  six  in  the 
afternoon  when  the  first  moth,  in  1876,  was  discovered  in  the  act  of  egg 
laying,  but  they  have  since  be!en  founa  at  work  modt  often  in  the  early 
night  hours.  The  time  of  year  wMen  the  eggs  are  laid  will  be  discussed 
in  Chapter  V  (of  the  special  Bulletin),  under  thte  liead  of  u  Number  of 
Annual  Generations." 

MODE  OP  OVEPOSITION. 

We  have  already  described  the  compressed  horny  ovipositor  of  the 
female  which  plays  with  great  ease  upon  the  two  telescopic  subjoints 
of  the  abdomen.  This  organ,  in  the  act  of  oviposition,  is  thrust  in  be- 
tween the  folded  sides  of  the  grass  blade,  and  the  eggs  are  glued  along 
the  blade  in  rows  of  from  fifteen  to  twenty  and  covered  with  a  white, 
glistening,  adhesive  fluid,  which  not  only  fastens  them  together  but 
draws  the  sides  of  the  grass  blade  close  around  them,  so  that  nothing 
but  a  narrow,  glistening  streak  is  visible.  This  attempt  at  concealment 
is  always  made  where  the  eggs  are  deposited  in  the  leaf;  but  where  they 
are  thrust  down  between  the  sheath  and  the  stalk,  or  otherwise  natu- 
rally concealed,  the  gummy  fluid  is  often  very  sparsely  used,  and  some- 
times not  at  all. 

We  have  stated  the  number  of  eggs  in  a  string  at  from  fifteen  to 
twenty,  and  this  we  believe  to  be  about  the  normal  number ;  but  we 
have  known  as  ftw  as  two  or  three  to  be  deposited  in  confinement,  and 
large  batches  of  nearly  a  hundred  eggs  in  from  three  to  eight  rows 
have  been  found  in  bits  of  corn-stalk. 

We  have  elsewhere  expressed  the  opinion  that  the  grass  blades  may 

possibly  be  clasped  by  the  opening  hind  border  of  the  ovipositor^  so  as 

.  to  give  the  insect  a  firmer  hold  and  close  the  leaf  more  firmly  on  the 

eggs,-  but  more  recent  actual  observations,  in  the  field,  of  the  movements 
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of  the  moth  during  opposition  indicate  that  this  opinion  is  not  well 
founded.  She  walks  or  flies  around  in  the  grass,  alighting  every  few 
momenta,  untfl  she  finds  a  place  that  satisfies  her.  She  then  clasps  the 
blade,  the  head  almost  invariably  upward,  or  in  the  same  direction 
with  the  blade.  The  front  pair  of  legs  clasp  the  blade  forward,  the 
middle  pair  about  the  middle  of  the  abdomen,  and  the  hind  pair  about 
the  tip  of  the  abdomen,  the  wings  being  partly  open  meanwhile.  The 
leaf  is  thus  folded  by  the  middle  and  hind  legs,  while  the  abdomen 
bends  and  the  ovipositor  is  thrusMn,  as  already  described.  She  is  thus 
engaged  from  one  to  three  or  four  minutes  at  a  given  spot,  according 
to  the  number  of  eggs  laid,  and  then  flies  a  short  distance  and  in  a  few 
minutes  lays  another  batch.  As  we  have  lmown  thirty  eggs  to  be  laid 
in  two  minutes,  it  would  not  require  many  hours  to  empty  the  ovaries, 
arid  a  given  female  probably  lays  all  her  stock  of  eggs  in  one  or  two 
nights,  though  {he  time  will  vary  with  temperature  and  other  condi- 
tions. We  have  known  the  moth  to  be  so  fixedly  engaged  in  supply- 
ing a  piece  of  old  stubble  with  her  eggs  that  she  was  unable  to  disen- 
gage herself  when  first  disturbed,  and  she  was  always  sufficiently  intent 
on  the  operation  to  render  observation  with  a  "bull's  eye  *  sufficiently 
easy. 

PROLIFICACY. 

It  is  evident,  when  we  consider  the  immense  numbers  in  which  the 
Army  Worm  often  occurs,  and  when  we  also  consider  the  number  and 
importance  of  its  natural  enemies,  that  the  moth  must  be  quite  prolific. 
The  only  recorded  statement,  however,  is  that  in  the  Eighth  Missouri 
Report  (p.  34),  where  the  number  of  eggs  indicated  by  a  single  dissec- 
tion is  stated  to  be  upward  of  200.  That  this  dissection,  however,  must 
have  been  made  too  early  or  too  late  is  shown  by  the  fact  that  two  dis- 
sections made  the  present  spring  showed  737  eggs  in  the  ovaries  of  one 
female  and  562  in  the*  other. 

DURATION  OP  THE  EGG  STATE. 

Observations  made  in  Missouri  in  1876  indicate  that  the  worms  hatch 
from  the  eighth  to  the  tenth  day  after  the  eggs  are  deposited,  while 
others  more  recently  made  in  Washington  make  the  average  duration 
of  the  egg  in  the  month  of  May  Just  one  week.- 

HABITS  AND  PECULIARITIES  OF  THE  WOEM.# 

Habits  when  young. — When  the  eggs  have  been  laid  in  a  green 
grass  blade,  the  larvae  on  hatching  feed  for  a  time  in  the  fold  of  the  leaf. 

*  It  wiU  be  interesting  and  important  in  this  connection  to  translate  GueneVs  general- 
izations on  the  larvae  of  this  genus,  as  they  may  serve  to  help  us  to  a  more  accurate 
judgment  concerning  one  or  two  points  in  the  life  history  of  unipuncta :  The  larva  of 
Lenoania  are  all  closely  related  in  appearance,  and  even  the  most  expert  entomologist 
is  often  deceived  by  them.  No  European  species,  to  my  knowledge,  is  of  a  green  color ; 
all  have  a  white  dorsal  stripe,  and  are  of  carneons  or  brownish  gray,  with  the  ordinary 
lines  well  continued  and  well  marked,  and  between  the  lines  a  number  of  other  lines 
or  supernumerary  bands,  often  resulting  from  a  massing  together  of  brown  or  reddish 
atoms.  These  usually  constitute  all  the  markings,  but  often  the  subdorsom  is  filled 
with  black  marks  which  are  not  continued  upon  the  rest  of  the  segment.  The  stigmata 
are  often  wholly  black  or  brown.  These  larva*  live  exclusively  upon  the  Gramine®, 
and  are  to  be  found  upon  those  which  grow  with  their  roots. almost  in  the  water,  as 
well  as  upon  those  crowing  only  upon  the  driest  hillocks.  Those  which  form  thick 
tufts  afford  a  natural  shade,  in  the  midst  of  which  the  caterpillars  pass  their  lives, 
climbing  to  the  extremity  of  the  leaves  only  in  the  evening  or  even  at  night.  Those  # 
which  live  on  grass  with  sparse  leaves  by  which  they  are  not  sufficiently  shaded,  hide  * 
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Where  they  hatch  in  the  stubble  or  old  stalks  they  remain  sheltered 
therein  for  three  or  four  days,  issuing  at  night  to  feed  but  going  back 
for  shelter.  The  newly-hatched  worms  were  also  found  under  the  frayed 
bark  of  the  cedar  posts  around  a  wheat-field  at  Huntsville,  Ala.,  in  such 
numbers  and  at  such  an  early  age  as  to  indicate  that  they  had  hatched 
there.  At  this  stage  they  are  whitish  in  color,  walk  like  loopers  in  con- 
sequence of  the  atrophied,  or  rather  non-developed  first  and  second  pairs 
of  pro-legs,  drop  suspended  by  a  silken  thread,  or  curl  up  when  disturbed. 
As  has  been  so  .often  said,  during  the  early  part  of  their  lives  the  larvae 
are  very  similar  in  their  habits  to  the  many  species  of  out-worms,  working 
upon  the  leaves  of  grass  or  grain  during  the  night  or  in  cloudy  weather, 
and  hiding  during  the  bright  sunshine. 

The  fact  cannot  be  too  strongly  impressed  that  the  traveling  of  the 
worms  in  large  armies  is  abnormal.  During  nearly  the  whole  year  in 
regions  subject  to  their  incursions  the  worms  may  be  found  in  grass* 
fields,  high  or  low  (perhaps  more  often  in  the  lowlands  bordering  marshes, 
as  they  are  here  less  liable  to  disturbance),  feeding  in  the  noitnal 
cut- worm  manner.  If  their  numbers  be  small  they  may  pass  their  entire 
lives  in  this  manner,  for  it  is  only  when  so  very  abundant  that  the  food 
of  the  vicinity  is  destroyed  that  the  worms  march  in  search  of  further 
supplies.  Ordinarily  one  may  pass  daily  through  a  grass  plot  where 
they  abound  and  never  suspect  their  presence  until  the  plot  begins  sud- 
denly to  look  bare  in  patches.  Thomas,  in  his  first  Illinois  report,  states 
that,  although  he  particularly  looked  for  the  worms  during  June,  1875, 
he  never  suspected  their  presence  in  a  constantly  frequented  grass  plot 
behind  his  house  until  it  was  made  manifest  in  this  way,  by  which  time 
the  worms  had  disappeared,  the  abundance  of  their  excrement,  however, 
showing  well  enough  that  they  had  been  there.  From  the  fee*  that  the 
marching  is  abnormal  it  always  happens  that  in  marching  yearq  many 
farmers  insist  that  the  sedentary  worms  ravaging  their  fields  are  not 
the  true  Army  Worms,  but  simply  the  "  ordinary  cut-worms"  which  they 
have  with  them  every  year. 

When  young  the  worms  resemble  quite  closely  in  color  the  plants 
upon  which  they  feed,  and  this,  with  the  habit  of  hiding  as  they  do  by 
day,  and  dropping  when  disturbed,  renders  them  very  difficult  of  detec- 
tion. The  lighter  color  of  the  young  worms  found  thus  concealed  has 
given  rise  to  the  theory  put  forth  by  Thomas  and  others,  that  the 
marching  worms  belong  to  a  distinct  race  of  the  species;  but  there  is 
not  a  particle  of  reason  in  such  a  theory,  for  the  worms  of  the  marching 
bodies  possessed  the  same  light  color  originally,  and  indeed  the  varia- 
tion is  such  that  the  same  color  frequently  persists  with  the  full-grown 
worms,  whether  of  the  marching  bodies  or  of  the  normal  hidden  individ- 
uals. The  deep  color  is  largely  the  result  of  exposure,  and  whether  the 
sedentary  or  marching  habit  predominate,  depends  entirely  upon  cir- 
cumstances. 

themselves  under  bruBli  or  dry  leaves  a  little  distance  away.  Finally,  some  of  them 
which  eat  the  leaves  of  aqnatio  grasses  hide  themselves  within  the  stalks,  the  tops  of 
which  have  been  ont  off  by  the  hand  of  man  or  broken  off  accidentally.  They  bury 
themselves  until  stopped  by  a  node,  and  their  excrement,  which  partly  fills  these  tubes, 
bears  witness  to  the  tact  that  they  only  leave  their  dwelling  to  take  their  food.  This 
retreat,  if  it  is  not  guarded  from  the  punctures  of  the  Ichneumons,  at  least  completely 
shcltors  them  from  the  attacks  of  birds ;  but  this  is  not  its. only  use,  for  they  utilize  it 
still  more  when  they  reach  the  time  for  metamorphosis.  They  do  not  bury  themselves 
in  the  earth  like  their  congeners,  but  content  themselves  with  spinning  below  and 
above  them  two  little  partitions  mixed  with  trass.  The  Leucanias  which  are  ready 
for  pupation  in  the  latter  part  of  the  season  pass  through  the  winter  in  the  larva  state, 
and  only  undergo  the  metamorphosis  in  the  spring. 
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DURATION  OP  WORM  LIFE. 

With  so  widespread  an  insect  as  the  Army  Worm  it  is  impossible  to 
make  any  general  statement  concerning  the  duration  of  any  one  stage 
which  will  hold  good.  In  Saint  Louis,  in  the  vivarium,  at  an  average 
temperature  of  80°  F.,  we  found  that  certain  of  the  worms  passed  through 
their  five  molts  at  intervals  of  three  days,  making  the  entire  length  of 
the  larval  life  fifteen  or  sixteen  days.  The  development,  however,  even 
of  those  hatching  at  Hie  same  time  from  the  same  brood  of  eggs  is  quite 
irregular  and  may  occupy  several  days  longer.  In  Northern  Illinois, 
Walsh  gives  the  period  at  from  "four  to  &\e  weeks,"  while  the  shortest 
period  of  larval  life  that  Thomas  has  observed  is  twenty-eight  days. 
Individuals  reared  at  the  Department  of  Agriculture  indicate  that  in 
this  latitude  in  late  spring  the  period  is  from  twenty  to  twenty-five  days. 
Everything  depends  of  course  upon  the  temperature,  the  midsummer 
individuals  passing  through  their  changes  much  more  rapidly  than  the 
spring  and  fall  broods.  As  we  shall  show  later,  the  Army  Worm  most 
often  hibernates  in  the  larva  state,  consequently  the  larval  life  of  the 
last  brood  frequently  extends  over  a  space  of  four  months  or  even  more. 
In  addition  to  the  details  published  in  our  eighth  and  ninth  Missouri 
Beports,  the  following  observations  recorded  this  spring  will  illustrate 
the  great  variation  referred  to. 

Seme  eggs  of  the  Army  Worm  moth,  which  were  deposited  May  4, 1882, 
hatched  May  11.  The  worms  passed  their  first  molt  May  17,  the  second 
May  20,  the  third  May  23,  the  fourth  May  26,  and  the  fifth  May  29.  On 
June  2  some  of  the  larvae  had  entered  the  ground,  and  June  17  eight 
moths  issued. 

May  28  some  moths  collected  during  the  evening  of  the  27th  were 
placed  in  the  vivarium  with  grasses.  June  3  many  young  larv&  had 
already  hatched,  and  on  June  20  some  had  entered  the  ground  for  pu- 
pation. 

RKMETHffitt. 

Burking  old  grass,  etc.— That  fields  which  have  been  burned  over 
in  the  winter  are  free  from  the  destructive  presence  of  the  worm  is  a 
fact  in  tii  e  history  of  its  visitations.  But  opinion  has  varied  as  to  the 
precise  effect  produced  by  burning  over.  Walsh,  as  we  have  already 
shown,  always  urged  this  remedy  of  burning  over,  thinking  that  it  de- 
stroyed the  eggs.  The  next  phase  was  that  suggested  in  our  pighth 
Missouri  Eeport,  where,  after  showing  that  the  eggs  are  preferably  laid 
in  old  grass-stalks  or  stubble,  the  inference  was  plain  that  the  appropri- 
ate nidus  would  be  destroyed  by  the  burning. 

Now  that  larval  hibernation  is  established,  however,  we  can  readily 
see  that  the  fires  would  destroy  these  hibernating  larvre  and  prevent 
the  appearance  of  the  moths  and  of  a  second  destructive  brood  from 
them.  But  we  must  not  suppose  that  the  burning  over  would  prevent 
all  appearance  of  the  \yorm^  it  merely  prevents  its  appearance  in  de- 
structive numbers.  The  moths  will,  when  exceptionally  numerous,  lay 
their  eggs  without  concealment  and  upon  plants,  such  as  clover,  which 
the  larva  does  not  relish.  In  such  cases  of  exceptional  abundance  we 
may  well  suppose  that  the  moths  wHl  fly  into  fields  which  have  been 
burned  over  and  supply  them  with  eggs;  but  the  instances  in  which 
this  would  result  in  material  damage  to  the  crop  would  be  very  rare. 

"  As  the  Army  Worm  appears  in  vast  numbers  during  certain  years 
only,  and  at  irregular  intervals,  and  as  this  appearance  is  rather  sudden 
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and  seldom,  if  ever,  anticipated  by  the  farmer,  burning  as  a  remedy 
loses  much  of  its  importance,  except  where  it  is  practiced  annually ;  and 
in  view  of  the  benefit  of  such  burning  in  destroying  chinch  bugs  and 
other  insects  it  is  to  be  regretted  that  the  practice  of  winter  burning  of 
fields,  prairies,  straw-piles,  weeds,  and  other  litter  and  rubbish  does  not 
more  generally  prevail  j  the  destruction  of  injurious  insects  by  such  a 
system  would  far  outweigh  the  benefit  derive4  from  plowing  these  stalks 
and  weeds  under  or  leaving  them  to  gradually  decay."— [8th  Mo.  Bep.y 
p.  55.] 

Predictions;  meteorological  influences  on  the  species.— 
What  we  still  need  to  know,  in  order  to  make  the  burning  oyer  of  much 
avail,  is  some  method  of  actually  predicting  the  coming  of  the  worms. 
That  climatic  changes  have  much  to  do  with  disastrous  years  is  indu- 
bitable, yet  it  is  very  evident  from  facts  we  have  given  that  Eitch's 
theory  will  not  hold.  We  have  shown  that  he-had  no  practical  knowl- 
edge of  the  subject,  and  that  his  theory  was  hurriedly  thrown  together. 
We  are  also  not  inclined  to  admit  the  truth  of  Professb^Thomas'  weather 
arguments  in  the  case  of  Army  Worm.  The  most  we  can  say,  after  a 
careful  review  of  past  years,  is  that  all,  or  neariy  all  of  the  years  of  Army 
Worm  abundance  have  followed  dry  years,  the  nature  of  the  year  in  which 
they  actually  occur  having  little  or  nothing  tado  with  it.  This,  however, 
helps  us  only  so  far  as  to  enable  us  to  say  that  after  a  year  of  exceptional 
drought  the  worms  may  appear  in  injurious  numbers.  We  are  still  very 
for  from  saying  that  after  such  a  year  the  Army  Worm  is  a  necessary 
consequence,  so  that  for  practical  purposes  we  are  still  almost  as  far  in 
the  dark  as  formerly. 

In  short  however  interesting  it  may  be  to  speculate  as  to  the  weather, 
no  well-informed  person  will  pretend  to  a  sufficient  sibyline  insight  into 
the  future  to  enable  him  to  act  with  absolute  confidence  as  to  results. 
The  pretensions  of  a  Tice  or  a  Vennor  must  be  classed,  in  the  light  of 
whatever  there  is  of  science  in  meteorology,  among  the  utterances  of 
charlatans  and  quacks,  and  whatever  the  tendency  may  be  for  history 
to  repeat  itself,  so  far  as  weather  and  season  are  concerned,  the  records 
sufficiently  show  that  there  is  no  absolutely  relying  upon  the  weather  of 
the  future.  Insect  probabilities  in  connection  with  meteorological  spec- 
ulation offer  a  most  inviting  field  for  theory  and  speculation  for  those 
who  have  few  facts  to  lean  upon,  but  it  can  never  be  safe  to  anticipate 
for  more  than  two  or  three  months  ahead  at  the  most.  It  is  quite  possible, 
from  the  observed  facts  during  the  winter  and  early  spring,  to  form 
pretty  accurate  conclusions  as  to  what  may  happen  the  ensuing  summer 
so  far  as  the  Army  Worm  is  concerned,  and  this  is  especially  true  when 
the  preceding  summer  and  autumn  have  been  exceptionally  dry.  This 
may  be  illustrated  by  the  following  opinion,  quoted  from  au  article  which 
we  published  in  the  Rural  New-Yorker  of  May  27,  which  subsequent 
events  have  fully  justified  : 

Anent  the  Army  Worm  I  have  obtained  many  interesting  facts  during  the  past  winter 
and  present  spring,  which  all  go  to  confirm  the  correctness  of  my  provious  conclusions 
and  inferences,  especially  those  of  1880,  as  presented  to  the  American  Association  for 
the  Advancement  of  Science,  viz.,  that  it  hibernates-principally  in  the  worm  or  larva 
state.  From  the  fact  that  the  worm  of  all  sizes  has  "been  fount!  throughout  the  past 
winter  not  only  around  Washington  but  in  various  parts  of  the  South,  whenever  it 
has  been  looked  for  carefully,  and  from  the  further  fact  that  the  moths  have  lately 
been  very  numerous  and  active  in  laying  their  eggs  in  this  immediate  vicinity,  I  drew 
the  inference,  some  weeks  since,  that  we  should  have  in  most  parts  of  the  country 
serious  attacks  of  the  insect  during  the  present  year,  and  scut  an  item  containing  this 
inference  to  the  American  Naturalist  for  publication.  In  confirmation  of  the  corroct- 
ness  of  ttyat  inference  the  Department  df  Agriculture  has  just  received  accounts  of 
alarming  iujury  to  small  grain  in  Northern  Alabama  and  Georgia  as  well  as  in  Axkau- 
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sas.  If  the  spring  and  early  summer  prove  in  any  way  wet  (as  is  likely  in  the  country 
which  suffered  so  much  from  drought  last  year}  the  precise  conditions  will  recur  that 
have  in  the  past  marked  all  great  Army  Worm  years. 

Observations  which  I  have  recently  been  making  with  one  of  mv  assistants.  Mr.  A. 
Koebele,  fully  establish  the  fact  which  I  inferred  to  be  the  oase  in  1877— that  the  moth 
secretes  her  eggs  bv  preference  in  old  grass  and  stubble  and  even  in  corn-stalks ;  and 
this  explains  two  tacts  that  have  long  since  been  recognized  by  practical  men.  viz., 
that  the  worms  in  destructive  numbers  are  apt  to  originate  from  old  stacks  or  piles  of 
corn-stalks,  or  coarse  manure,  to  which  the  early  moths  are  attracted  for  purposes  of 
opposition.  In  short,  a  field  will  be  free  from  the  worm  in  proportion  as  it  Is  kept 
clean  of  old  stubble  and  straw,  and  in  proportion  as  it  is  distant  from  such,  or  from 
neglected  pasturage,  or  low,  rank  grass  inaccessible  to  cattle. 

Believing,  therefore,  that  serious  injury  now  threatens  meadows  and  grain  fields 
from  this  insect,  and  that  we  shall  hear  of  it  farther  and  farther  north  with  the  head- 
ing out  of  wheat,  and  knowing,  from  experience,  that  an  ounce  of  prevention  is  worth 
a  pound  of  cure,  I  recommend  that  farmers  generally  take  the  precaution  to  burn  up 
or  plow  under  at  once,  wherever  it  is  possible  to  do  so,  any  neglected  meadows,  old 
grass  or  straw  upon  their  farms;  further,  to  roll  the  grain  in  the  vicinity  of  old  stacks 
where  these  may  not  be  burned.  Let  me  add,  further,  tfiat  one  must  not  be  deceived 
by  appearances.  The  worms  may  not  be  visible  to  an  ordinary  observer,  or  even  to  a 
careful  one,  and  may  yet  abound  in  myriads,  for  they  secrete  themselves  within  old 
stalks,  or  folded  leaves,  when  very  young,  and  hide  under  mattjed  grass  or  grain  when 
larger.  Yet  a  field  that  shows  none,  now  may  in  a  fortnight  be  overrun  with  full- 
grown  worms,  so  rapidly  do  they  grow. 

While,  therefore,  annual  burning  in  the  fall  or  winter  is  to  be  recom- 
mended as  a  haphazard  way  of  reducing  Army  Worm  injury,  burning 
as  late  as  possible  in  the  spring  is  much  more  strongly  to  be  recom- 
mended, especially  during  certain  years,  and  following  exceptionally 
dry  seasons  and  special  observations  that  have  been  hiade  during  the 
preceding  winter. 

Ditching;  ooal  tab;  poisoning.— " The  worms  may  be  prevented, 
as  a  general  thing,  from  passing  from  one  field  to  another  by  judicious 
ditching.  It  is  important,  however,  that  the  ditch  should  be  made  so 
that  the  side  toward  the  field  to  be  protected  be  dug  under.  About 
every  three  or  four  rods  a  deep  hole  in  the  ditch  should  be  made,  in 
which  the  worms  will  collect,  so  that  they  can  be  killed  by  covering 
them  with  earth  and  pressing  it  down.  They  may  also  be  destroyed  by 
burning  straw  over  them — the  fire  n$t  only  killing  the  worms  but  ren- 
dering the  ditch  friable  and  more  efficient  in  preventing  their  ascent  I 
have  also  used  coal  oil  to  good  advantage,  and  the  worms  have  a  great 
antipathy  to  pass  a  streak  of.it.  Many  of  my  correspondents  success- 
fully headed  them  off  by  a  plowed 'furrow  6  or  8  inches  deep,  and  kept 
friable  by  dragging  brush  in  it.  Along  the  ditch  or  furrow  on  the  side 
of  the  field  to  be  protected,  a  space  of  from  3  to  5  feet  might  be  thor- 
oughly dusted  (when  the  dew  is  on)  with  a  mixture  of  Paris  green  and 
plaster,  or  fl6ur,  so  that  every  worm  which  succeeds  in  crossing  the  ditch 
will  be  killed  by  feeding  upon  plants  so  treated.  This  mixture  should 
be  in  the  proportion  of  one  part  of  pure  Paris  green  to  twenty-five  or 
thirty  parts  of  the  other  materials  named.  If  used  in  liquid  form,  one 
tablespoonful  of  Paris  green  to  a  bucket  of  water,  kept  well  stirred,  will 
answer  the  same  purpose,  as  also  will  London  purple,  which  has  the 
merit  of  being  cheaper.  These  substances  should,  of  course,  be  only 
used  where  there  is  no  danger  of  poisoning  stock;  poultry  2  or  other  ani- 
mals. Logs  or  fences  over  running  streams,  or  irrigation  ditches,  should 
be  removed,  otherwise  the  worms  will  cross  on  them. 

"  From  experiments  which  I  have  made  I  am  satisfied  that  where  fence- 
lumber  can  be  easily  obtained  it  may  be  used  to  advantage  as  a  substi- 
tute for  the  ditch  or  trench  by  being  secured  on  edge  and  then  smeared 
with  kerosene  or  coal  tar  (the  latter  being  more  particularly  useful) 
along  the  upper  edge.    By  means  of  laths  and  a  few  nails  the  boards 
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may  be  so  secured  that  they  will  slightly  slope  away  from  the  field  to  be 
protected.  Such  a  barrier  will  prove  effectual  where  the  worms  are  not 
too  persistent  or  numerous.  When  they  are  excessively  abundant  they 
will  need  to  be  watched  and  occasionally  dosed  with  kerosene  to  prevent 
their  piling  up  even  with  the  top  of  the  board  and  thus  bridging  the 
barrier.    The  lumber  is  not  injured  for  other  purposes  subsequently." * 

Rolling;  fencing;  roping. — Where  the  crop  of  afield  has  been 
completely  destroyed  by  the  worms,  the  plan  of  killing  them  by  heavy 
rollers  has  been  tried.  This,  however,  is  an  expensive  remedy  and  is 
not  as  satisfactory  as  might  be  supposed.  Experiments  on  Long  Island 
in  1880  proved  that  even  where  the  ground  was  level  the  rollers  soon 
became  irregularly  covered  with  mud  composed  of  earth  and  of  the 
juices  of  the  crushed  worms,  so  that  the  effect  was  much  the  same  as  if 
the  ground  had  been  uneven,  and  many  worms  escaped  in  consequence. 

The  remedy  of  "  drawing  the  rope,"  as  it  may  be  termed,  was  prac- 
ticed as  long  ago  as  1770,  and  is  described  in  Chapter  II  of  the  Bulletin 
in  the  quotation  from  Rev.  Grant  Powers.  Although  this  remedy  has 
been  practiced  Atom  time  to  time  since  then  we  are  not  aware  that  any 
other  account  has  been  published.  This  springit  has  been  tried  with 
good  effects  at  HuntsviUe,  Ala.,  and  by  Mr.  J.  w.  Sparks,  of  Murfrees- 
borough,  Tenn.  We  quote  from  a  letter  from  this  gentleman  describing 
his  method : 

The  Army  Worm  is  making  such  inroads  upon  the  wheat  crop  and  other  crops  here 
in  Middle  Tennessee,  I  thought  I  would  write  you  and  give  the  process  I  have  for  ridding 
the  wheat  of  these  vagabonds.  I  take  a  rope  about  60  feet  long  and  cause  two  men 
to  walk  through  the  wheat  raid,  dragging  the  rope  over  the  wheat.  By  this  means 
you  can  go  over  a  large  field  of  wheat  in  a  few  hours.  The  rope  dragging  over  the 
wbeat,  shakes  the  worms  off  on  the  ground,  and  they  curl  up  and  lie  there  half  an 
hour  or  more— seem  to  be  mad  about  it— and  then  begin  to  move  about  hunting  some- 
thing to  eat ;  but  the  larger  ones  are  unable  to  climb  the  wheat  stalks  with  all  the 
blades  off,  so  that  you  set  rid  of  the  larger  ones  the  first  time  going  oven  and  the 
smaller  ones  can  be  shaken  off  so  often  that  they  cannot  hurt  the  wheat.  If  you  will 
make1  known  this  simple  plan  to  the  sections  where  the  worm  is  at  work  the  people  oan 
yet  save  their  wheat.  I  am  satisfied  I  will  save  mine.  I  am  going  over  my  whole 
crop  twice  a  day.  My  wheat  is  looking  splendid,  and  if  I  succeed  in  whipping  the 
worms  I  will  make  a  large  yield.    You  shall  have  full  reports  at  the  proper  tune. 

In  regard  to  this  remedy  it  may  be  well  to  say  that  while  tolerably 
efficacious  when  the  worms  are  not  present  in  overwhelming  numbers, 
or  when  the  crop  is  far  advanced  and  the  stalks  are  lar^e  and  tough, 
under  opposite  circumstances  it  will  be  of  little  avail,  and  it  will  always 
be  a  question  whether  the  portion  of  the  crop  saved  by  this  means  will 
be  worth  the  great  expenditures  of  time  and  labor  which  this  remedy 
calls  for. 

As  a  fitting  sequence  to  this  general  statement  of  the  more  interesting 
practical  facts  connected  with  the  Army  Worm,  we  introduce  such  let- 
ters and  extracts  of  correspondence  as  are  of  sufficient  interest  for  pub- 
lication, and  also,  as  intimated  at  the  outset,  a  valuable  account  of  the 
insect  in  New  Jersey  in  1880,  by  one  of  our  esteemed  correspondents, 
Rev.  Samuel  Lockwood. 

REPORT  OF  OBSERVATIONS  UPON  THE  ARMY  WORM,  1881. 

Sir  :  In  accordance  with  your  verbal  directions,  and  the  written  order  of  the  Com- 
missioner of  Agriculture  given  me  July  23d,  I  started  on  the  morning  of  the  24th  for 
Chicago,  111.  Arriving  there  on  the  morning  of  the  25th?  I  spent  the  afternoon  in  in- 
terviewing the  editors  of  the  Farmers'  Review  and  Prairie  Fanner,  with  regard  to  the 

*  Quoted  from  previous  articles  by  the  author. 
7  AO 
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extent  of  country  over  whioh  the  worms  had  made  their  appearance,  and  in  ascertain- 
ing the  most  profitable  spot  in  the  State  to  visit.  I  started  on  the  morning  of  the  26th 
for  Raul),  Ind.,  a  small  station  on  the  Kankakee  line.  Arriving  at  Sheldon,  Iroquois 
County,  Illinois,  however,  I  was  induced  to  stop  by  the  accounts  given  by  men  at  the 
station  as  to  the  abundance  of  the  worms.  I  spent  the  whole  of  the  26th  at  Sheldon, 
and  on  the  27th  went  over  to  Kentland,  Newton  County,  Indiana,  where  great  damage 
was  reported,  and  where  I  spent  the  morning  in  the  field.  On  the  evening  of  the  27th 
I  returned  to  Chicago,  where  I  found  a  letter  from  Prof.  W.  A.  Henry,  of  Wiscon- 
sin University,  in  answer  to  a  telegram  I  had  sent  him  on  the  25th  asking  about  the 
northernmost  appearance  of  the  worms.  His  reply  was  that  they  were  reported  near 
Madison,  and  that  the  northernmost  point  from  whioh  they  had  been  reported  was 
Waupun.  On  the  morning  of  the  28th  started  for  Madison,  reaching  there  in  the 
evening.  The  next  morning  I  ascertained  that  the  Army  Worm  rumor  in  that  locality 
was  a  false  alarm.  Heliothis  armigera  in  sweet  corn  had  been  taken  for  Leucania,  and 
the  work  of  Lachnoslcma  in  a  few  meadows  had  been  supposed  to  be  the  work  of  the 
Army  Worm.  Learning  from  Professor  Henry  and  the  editor  of  the  Democrat  that  the 
only  points  from  which  there  had  been  newspaper  reports  of  the  worm  in  Wisconsin 
were  Oshkosh,  Whitewater,  and  Waupun,  I. obtained  the  address  of  a  well-informed 
man  in  each  place— one  who  would  certainly  have  heard  of  the  Army  Worms  had  they 
made  their  appearance — and  telegraphed  to  eaoh  for  absolute  information  as  to  whether 
the  worms  had  been  seen  in  his  locality,  and  the  answer  was  in  every  case  contrary  to 
our  expectations.  Feeling  quite  certain,  therefore,  that  the  worms  were  not  to  be  found 
in  any  number  in  the  State  of  Wisconsin,  I  took  the  night  train  back  to  Chicago  on 
the  evening  of  the  29th,  occasionally  getting  off  at  a  station  and  making  inquiries 
about  the  worms.  I  learned  on  my  return  to  Chicago  that  the  worms  had  been  je- 
ported  as  doing  a  great  deal  of  damage  at  Kalamazoo,  Mich.,  so  I  bought  my  return 
ticket  via  Michigan  Central  and  spent  a  night  at  Kalamazoo.  The  most  diligent  in- 
quiry, however,  on  the  spot  failed  to  find  me  a  man  who  knew  of  their  presence. 

Extent  of  country  injured. — I  failed,  therefore,  to  find  the  worms  in  any 
other  looality  than  in  Northeastern  Illinois,  and  across  the  border  line  in  Indiana,  and 
I  am  strongly  inclined  to  believe  that,  outside  of  a  belt  embracing  portions  of  Lasalle, 
Kendall,  Grundy,  Will,  Kankakee,  Iroquois,  Livingston,  and  Fora  Counties,  Illinois, 
and  Newton,  Benton,  Jasper,  Warren,  and  Tippecanoe,  Indiana,  the  damage  was  not 
very  great,  although  the  reports  from  Central  and  Western  Illinois  were  quite  alarm- 
ing, from  what  I  could  learn  of  the  reportedappearanoe  in  Iowa,  I  believe  that  some 
other  worm  has  been  mistaken  for  the  Army  Worm  in  that  State. 

Crops  injured.— The  oat  crop  seems  to  be  the  only  one  which  has  been  appreciably 
injured.  Some  little  damage  has  been  done  to  corn,  especially  young  sweet  corn,  and 
in  some  oases  slight  damage  has  been  done  to  flax  and  millet.  The  timothy  on  past- 
ure lands  has  also  been  somewhat  eaten* 

Amount  of  damage. — The  damage  to  oats  has  in  many  cases  been  very  severe.  I 
saw  fields  of  several  acres  whioh  were  not  considered  worth  harvesting.  At  one  place, 
seeing  a  steam  thresher  at  work,  I  made  inquiries,  and  found  that  they  were  averaging 
about  two  bushels  to  the  load,  when  the  proper  amount  should  have  been  fifteen  bush- 
els. Dr.  Bush,  of  Sheldon,  states  that,  to  the  best  of  his  judgment,  the  crop  in  Iro- 
quois County  nas  been  damaged  not  to  exceed  ten  per  cent.  This  was  indorsed  by 
most  of  the  men  I  met  who  were  not  farmers,  the  latter  placing  the  damage  at  from 
25  to  50  per  cent.  The  total  amount  of  oats  in  that  part  of  the  State  will  not  fall  be- 
hind the  crop  of  last  year,  owing  to  a  much  greater  acreage.  Many  farmers  have  put 
in  oats  on  account  of  the  failure  of  winter  wheat.  In  tho  southern  part  of  Newton 
County,  Indiana,  the  damage  done  was  very  great.  Mr.  Kent,  of  Kentland,  who 
owns  several  farms,  says  that  while  his  individual  crops  should  have  been  50,000  bush- 
els he  would  be  happy  to  realize  10,000.  He  says  that  the  loss  in  Kentland  township 
will  easily  be  75  per  cent,  of  the  crop ;  but  at  the  same  time  realizes  that  this  is  local, 
and  says  that  the  crop  of  tho  State  as  a  whole  will  be  immense. 

The  previous  season. — The  persons  interviewed  seemed  to  bo  unanimous  in  the 
opinion  that  last  season  was  very  wet  during  the  early  part,  and  that  this  was  fol- 
lowed by  a  very  dry  late  summer  and  fall.  Last  winter  was,  as  all  over  the  country, 
a  very  severe  one,  while  the  winter  before  was  remarkably  open.  The  present  season 
has  been  a  very  favorable  one,  the  spring,  however,  being  rather  dry. 

The  previous  crop. — In  fields  which  were  worst  injured  I  always  took  pains  to  in- 
quire concerning  the  previous  crop,  and  found  considerable  diversity.  In  two  cases 
it  had  been  corn,  in  two  oats,  in  one  flax:,  in  one  barley,  and  in  one  prairie  land.  In 
several  cases  also  it  was  winter  wheat  which  had  been  plowed  up  in  April.  The  dam- 
age in  ail  these  fields  this  year  was  equally  great. 

IKethod  op  work. — The  method  of  work  in  oats  is  the  same  as  in  timothy  and 
wheat,  as  described.  The  fruit-stalk  is  stripped  of  its  leaves,  and  the  head  is  cut  off 
and  falls  to  the  ground,  where  it  is  usually  eaten  to  a  greater  or  less  extent.  Some 
farmers  have  takon  advantage  of  this  fact,  aud  have  turned  in  their  swine  to  feed 
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Hpon  the  fallen  grain,  and  at  the  same  time  they  undouhtedly  destroy  many  worms 
and  pup®. 

No  marching  whatever  has  been  noticed.  The  worms  appeared  simultaneously  all 
through  the  fields,  and  having  plenty  of  food  there  was  no  occasion  for  going  farther. 
This  fact  has  given  rise  to  an  opinion  among  many  farmers  that  this  is  not  the  Army 
Worm  but  a  cut-worm  that  is  always  present  in  the  fields.  This  fact  also  puts  an 
effectual  estoppel  upon  the  use  of  the  old  remedies,  and  there  seems  to  be  no  way  to 
destroy  the  worms  in  the  fields  without  a  sacrifice  of  the  crop. 

Facts  bkaring  on  number  of  broods.— That  the  brood  damaging  oats  this  year 
was  at  least  the  second,  and,  in  case  of  larval  hibernation,  the  third,  seems  most  prob- 
able. The  injurious  brood  in  Illinois  has  been  usually  in  June,  the  worms  pupating 
about  the  middle  of  the  month,  and  the  moths  appearing  from  tbe  20th  to  the  30th  of 
the  month.  In  the  places  visited  this  year  the  worms  were  first  noticed  from  the 
12th  to  the  15th  of  July,  and  at  that  time  most  of  them  were  of  the  sise  of  a  "  small 
straw." 

In  one  instance  several  empty  egg-shells  of  Leucania  were  found  in  the  vicinity  of 
a  last  winter's  fodder  stack.  They  were  in  the  fold  of  one  of  the  &a«aMeaves  of  the 
stalk.  These,  from  their  position,  may  have  been  laid  by  the  first  brood  of  moths, 
though  from  the  known  ovipositing  habits  they  may  equally  as  well  have  been  depos- 
ited by  the  second  moths. 

In  the  same  locality  I  found,  by  digging,  the  remains  of  two  empty  pup®,  undoubt- 
edly Leucania,  which  certainly  belonged  to  a  previous  brood. 

An  accompanying  cut- worm.— In  the  fields  among  the  Army  Worms  were  large 
numbers  of  an  accompanying  cut-worm  Li  the  evident  proportion  of  about  one  of  the 
cut- worms  to  five  Army  Worms.  The  size  of  the  former  was  about  that  of  the  latter, 
and  the  color  a  nearly  uniform  dusky  brown,  with  transverse  lateral  stripes  of  a  darker 
color.  They  transformed  to  slender  pupte,  light  brown  with  dorso-lateral  longitud- 
inal pinkish  stripes.* 

Natural  enemies. — Several  larva*  of  a  ground  beetle  (probably  Cafcwotn  a  eonttator) 
large,  black,  horny,  and  active,  were  found  destroying  the  worms  at  a  great  rate.  I 
have  been  unable  to  breed  them,  the  only  pupa  obtained  dying  in  the  box.  In  order 
to  ascertain  the  amount  of  good  which  these  larvae  do,  I  placed  my  largest  specimen 
in  a  box  with  15  full-grown  Army  Worms,  after  starving  him  for  a  day.  In  two  hours 
I  opened  the  box  and  found  that  he  had  killed  every  one  of  the  worms,  but  had  sucked 
dry  but  two. 

The  small  white  cocoons  of  an  Iohneumonidt  were  found  in  enormous  numbers,  at- 
tached to  the  oat-stalks,  in  the  axils  of  the  corn  leaves,  upon  the  surface  of  the  ground 
and  under  clods  of  earth.  Often  upon  lifting  a  clod  of  earth  the  blaok  loam  appeared 
light  gray  from  the  abundance  of  these  cocoons.  They  were  usually  found  in  small 
masses  attached  side  by  side,  with  a  little  loose  silk  around  the  mass.  I  saw  large 
numbers  of  a  large  reddish-brown  ant  tearing  these  cocoons  open  and  feeding  upon 
tbepupja. 

A  secondary  parasite  was  bred  from  these  cocoons,  which  seems  to  be  the  Meeockoru* 
vitrmts,  of  Walsh. 

In  one  instance,  in  a  corn-field  belonging  to  Mr.  Oorlett,  of  Sheldon,  the  worms  were 
observed  to  be  extensively  infested  by  a  Taehinidfrom  the  eggs  upon  the  thoracic  seg- 
ments. Not  a  single  worm  was  found  in  this  field  which  did  not  bear  one  or  more  eggs. 
I  have  since  bred  from  one  of  those  larva?  a  small  specimen  of  what  appears  to  be  tne 
common  Nemorcea  leucanice,  of  Kirkpatrick.  I  also  observed  in  the  act  of  ovipositing 
an  Iohneumonid  about  15  millimeters  in  length,  rufous  in  color,  with  white  banded 
antennae,  and  wings  not  extending  to  the  tip  of  the  abdomen,  but  which  I  was  unable 
to  capture. 

Respectfully  submitted. 

L.  0.  HOWARD. 

Prof.  C.  V.  Riley,  * 

EntomologUt,  United  Statee  Department  of  Agriculture.  ' 

August  7, 1881. 

CORRESPONDENCE  ANENT  THE  ARMY  WORM— SPRING  OF  1882L 

I  send  you  the  inclosed  communication  from  the  Huntsville  correspondent  of  the 
Chattanooga  Times  in  relation  to  an  invasion  of  the  wheat  crop  in  this  vicinity  by  the 
Anuv  Worm.  I  recounoitered  the  invaders  yesterday  and  witnessed  with  feelings  of 
much  sadness  the  devastations  already  wrought  by  them  on  Stevens'  farm.  I  cap- 
tured and  examined  some  of  them.  It  is  the  Army  Worm  described  in  the  Agricultural 
Report  for  1879,  page  187,  and  the  same  I  think  that  appeared  here  in  1861.    •    •    * 

*  This  proved  to  be  Agrotie  e-nigrum. — C.  V.  R. 
t  Apantelee  congregatue.—C.  V.  R. . 
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The  insects  are  of  different  ages  and  it  is  to  be  apprehended  that  there  will  be  success- 
ive crops  of  them.  *  *  *  Upon  examining  an  oat-field  yesterday,  in  company  with 
Mr.  White,  I  found  multitudes  of  very  small  worms  conoealed  under  the  oats  sown  this 
spring.  It  was  about  half  past  3  p.  m.,  and  the  -son  shining.  They  will  doubtless 
destroy  it.  Mr.  Bedermann's  oat  patch,  near  Stevens'  wheat-field,  has  been  completely 
destroyed.  Some  of  the  larger  worms  in  Stevens'  field  show  that  the  Tachina  para- 
site has  been  operating  upon  them.  I  never  saw  a  more  promising  wheat  crop  than 
Stevens'  before  this  invasion.  White  said  to  me  that  in  the  beginning  of  last  week 
he  would  not  have  taken  $2,000  for  his  own  wheat  crop ;  that  he  does  not  now  expect 
to  reap  anything  from  it.  I  hear  of  this  insect  in  the  neighborhood  of  New  Market 
and  Whitesbnry.— {S.  D.  Cabaniss,  Huntsville,  Ala.,  May  2, 1882.] 

An  interesting  feature  of  the  appearance  of  the  worm  in  Alabama  in  May  is  con- 
tained in  the  following;  letter  to  Mr.  Howard  upon  his  return  from  the  investigation 
made  at  Huntsville.  The  insect  confounded  with  the  Army  Worm  is  the  clover-hay 
worm  (Asopia  coeialis) : 

Sni:  While  you  were  here  a  few  days  since,  investigating  the  phenomena  of  the  worm  in  wheat,  I 
had  the  pleasure  of  an  introduction  and  a  brier  conversation  with  you,  and  take,  therefore,  the  liberty 
of  stating  to  yon  a  curious  phase  of  the  worm.  Mr.  J.  Q.  Baker,  Urine  here  in  1881, jproduoed  clover 
hay— about  two  tons  per  acre— on  rich  land  near  the  corporate  limits  ox  Huntsville.  The  hay  was  cut, 
cured,  and  placed  in  the  mow— about  eight  tons.  He  used  down  to  about  two  tons,  and  a  few  days  ago 
on  taking  out  and  delivering  a  load  of  hay,  after  taking  it  ot?  the  wagon,  discovered  on  the  floor  of  the 
•  wagon  innumerable  worms  about  one-hall  inch  long,  dark  or  greenish-brown  in  color.  He  then  re* 
turned  and  found  on  examination  of  the  hay -mow  countless  numbers  of  these  worms — also  what  seems 
to  be  a  kind  of  web  spun  in  the  d&rii  at  bottom,  which  had  multitudes  of  eggs  half  the  sise  of  a  mus- 
ciacofc       ------- — .. 


tard  seed  and  black  in  color.  This  was  about  the  first  of  May,  and  the  worms  have  now  disappeared. 
It  seems  to  be  a  theory  that  these  worms  are  bred  in  clover-fields,  and  this  finding  them  in  clover  hay 
would  seem  to  establish  their  habit  of  depositing  on  the  clover- stalk  in  the  field  their  eggs,  in  this 
case  carrying  them  over  to  the  next  year  and  hatching  then.  This  hay  was  cut  about  June  1, 1881, 
and  taken  out  about  MayL  1882.  This  theory  struck  me  as  possibly  inconsequential,  but  of  enough 
curiosity  to  write  you,— [L.  W.  Day,  Huntsville,  Ala.,  May  13, 1882.] 

The  Army  Worm  is  making  severe  inroads  upon  the  wheat  crop  and  other  crops  here 
in  Middle  Tennessee. — [J.  W.  Sparks,  Murfreesborough,  Tenn.,  May  20.] 

The  Army  Worm  has  commenced  work.  Is  it  safe  to  use  London  purple  f — [8aint 
Louis,  Mo.,  May  24, 1882.] 

I  send  yon  by  this  day's  mail,  specimens  of  a  oaterpiller  which  is  doing  great  damage 
to  the  wheat  in  this  locality,  lhave  been  unable  to  find  out  how  fir-spread  it  is, 
but  hear  of  it  in  the  northern  parts  of  this  county  and  also  in  Nelson  County.  It 
attacks  and  eats  the  blade  of  the  wheat  (so  far  I  do  not  see  that  they  have  hurt  the 
heads),  and  I  find  many  stalks  broken  off. — [H.  A.  K.  Murray,  Warren,  Albemarle 
County,  Virginia,  June  8, 1882.] 

Doing  considerable  damage  to  oats  near  Uniontown,  D.  C. — [L.  J.  Barber,  June  15, 
1882.] 

The  Army  Worm  is  playing  great  havoc  in  this  section  of  the  State.  All  the  late 
wheat-  is  being  destroyed  by  them  wherever  they  have  appeared.  Many  fields  of  grass 
that  were  most  luxuriant  a  week  ago,  look  now  as  if  a  fire  had  swept  over  them.  Corn- 
fields, wherever  they  have  touched,  have  been  entirely  destroyed— too  late  now  to 
plant  over.  Clover  alone  seems  distasteful  to  them.  Oats,  corn,  orchard-grass,  timo- 
thy, and  wheat  they  delight  in.  We  have  never  had  them  before,  and  don't  know  what 
may  be  their  duration.  They  appeared  about  a  week  ago  and  are  increasing  in  num- 
bers most  rapidly. — [Robert  Beverly,  The  Plains,  Fauquier  County,  Virginia,  June  19, 
1882:1 

Inclosed  find  tube  containing  specimens  of  Army  Worm,  which  has  occasionally  in- 
fested this  country  ever  since  its  first  settlement.  The  first  serious  injury  was  done 
in  June,  1825,  when  it  appeared  in  some  wheat-fields  and  meadows,  and  after  eating 
the  heads  and  blades  of  the  timothy,  and  partially  stripping  the  wheat  and  rye  of  their 
blades  and  beards,  with  little  injury  to  the  grain,  they  moved  disastrously  upon  the 
green  corn  and  oats,  eating  down  the  corn  and  completely  beheading  the  oats. 
•  *  •  This  year  they  appeared  in  the  barley  about  the  10th  of  June,  and  have 
done  great  damage  by  eating  off  the  straw  just  below  the  head,  and  a  few  days  later 
appeared  in  the  wheat  and  timothy  all  over  the  country  to  a  very  alarming  extent ; 
but  just  as  they  had  got  fairly  to  work,  on  the  night  of  the  14th,  the  whole  country 
between  Somerville  and  Indianapolis  was  visited  by  very  disastrous  storms  and  fiaods, 
which  seem  to  have  caused*  them  to  suspend  operations,  though  not  to  entirely  disap- 
pear.— [M.  B.  Kerr,  Aurora,  Dearborn  County,  Indiana,  June  19, 1882.] 

My  observation  of  the  locality  of  the  Army  Worm  laying  their  eggs  nas  been  this : 
In  the  early  spring  the  moth  has  not  the  activity  it  has  later  in  the  season,  and' the 
greater  part  of  the  eggs  are  laid  in  the  splits  of  broken  straw  and  in  the  foldings  of 
the  leaf-sheaths,  mostly  covered  or  secroted,  but  in  the  layings  of  early  spring  I  have 
found  the  eggs  most  abundant  in  the  angle  made  by  the  leaf-sheath  when  torn  from 
the  straw  at  the  joints  of  same,  and  not  secreted.  I  do  not  think  the  hibernated  moth 
would  show  its  specific  characteristics  as  mush  as  those  that  have  undergone  their 
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changes  and  lay  their  eggs  in  a  higher  temperature.  I  have  noticed  that  a  high  tem- 
perature has  a  good  deal  to  do  with  the  activity  of  the  moth  of  the  Army  Worm. 

The  migration  of  the  army  is  not  always  in  quest  of  food,  though  at  this  period,  like 
all  worms  of  this  class,  they  are  ravenous.  There  has  been  a  migration  into  a  field  in 
this  vicinity  which  I  have  closely  watohed.  Before  leaving  a  wheat-field,  where  there 
was  an  abundance  of  food,  the  worms  showed  an  uneasiness  similar  to  that  shown  by 
the  silk  worm  before  spinning  its  cocoon  (moving  the  head  from  right  to  left).  The 
first  move  was  into  the  blue  grass  (Poa  pratenris).  and  then  across  a  traveled  road  into 
a  field  of  corn  partly  plowed  over  with  the  rows  in  the  same  direction  the  worms  were 
going.  They  ate  for  10  to  15  rows  every  bit  of  corn  on  the  plowed  ground  and  but 
little  on  the  unplowed.  As  they  advanced  the  destruction  was  less  and  less,  nearly 
stripping  the  leaves  of  the  30th  and  40th  rows,  and  entirely  leaving  the  unplowed 
ground.    These  worms  were  of  a  very  uniform  size— fall  grown. 

To-day  I  examined  a  few  hills  of  corn  on  the  boundary  of  tibpir  eating  as  they  were 
congregating  around  the  hills  of  corn  in  their  migration.  I  looked  there  first,  and  at 
a  single  hill  found  18  chrysalides  under  one  small  clod.  I  think  this  horde  of  worms 
left  tiiis  wheat-field  because  it  was  unfit  for  the  change  from  larva  to  chrysalis,  not 
offering  any  shelter,  as  the  ground  in  the  wheat-field  was  smoothly  beaten  down  by 
rain  and  was  very  hard.  Where  food  is  abundant  and  shelter  can  be  found  for  the 
larva  to  undergo  their  changes,  they  will  not  migrate,  but  from  either  a  shortness  of 
food  or  unfavorable  locality  for  chrysalides  they  will  move.  If  the  worms  are  full 
grown  the  damage  will  be  but  little  compared  with  the  migration  from  a  shortness  of 
food  by  the  worms  of  a  small  size. 

In  the  shape  of  the  ditch,  to  defend  a  field  against  their  incursions,  there  has  been 
in  this  locality  quite  an  improvement  over  the  old  undercut  ditch.  It  is  made  by 
dragging  along  the  ditch  a  ditching-gouge,  such  as  is  used  in  laying  3-inoh  tile  in 
the  angle  of  the  ditch. 

The  cutting  is  on  the  side  you  wish  to  defend,  this  half-round  cut  being  made  by  a 
horizontal  motion,  leaving  a  smoother  surface  on  the  half-round  than  can  be  done  by 


undercutting  with  a  spade,  and  I  have  never  seen  a  worm  pass  the  upper  angle  in  this 
pattern  of  ditch.— [P.  C.  Andrus,  Manchester,  Soott  County,  Blmoik  June  22, 1882.] 
My  brother,  Alfred  B,  Swann,  who  resides  on  his  farm  in  Jefferson  County,  Tennes- 
see, writes  me  that  Army  Worms  have  appeared  in  vast  numbers  and  are  now  destroy- 
ing his  grain  and  grass  crops.  The  same  thing  occurred  last  season,  and  as  this  farm 
is  a  very  valuable  one— -near  one  thousand  acres,  a  large  part,  of  which  is  river-bottom, 
lands— the  loss  involved  will  amount  to  several  thousand  dollars.  (It  is  known  as  the 
Eagle  Bend  Farm.)— [James  Swann,  New  York,  June  30, 1882.]  • 


AOCOVNT  OF  TEE  INYA.8IOX  OF  1880  IN  NEW  JERSEY. 

Br  Bbv.  Samuel  Lockwood,  Ph.  D. 

*'  Caterpillar*,  and  that  without  number."— JKW* 

It  was  the  first  day  of  summer,  1880.  A  long,  parching  drought  had  prevailed,  and 
one  felt  like  choking  in  the  hot  and  dusty  air.  Although  Flora's  brightest  month, 
"  When  June's  red  roses  blow."  the  bees  were  almost  starving  in  their  hi vee,  so  few 
and  poor  were  the  flowers.  The  stage,  on  its  way  to  the  station,  several  miles  off, 
picked  me  op  at  a  farm-house.  A  strange  being,  hatleea  and  shoeless,  was  leaning 
against  a  fence  on  the  road  side. 

"That's  poor  Daft!"  whispered  the  driver,  in  a  compassionate  way,  as  we  drew 
near.  The  man  seemed  about  thirty-five,  and  had  a  harmless,  half-dazed  look.  Hav- 
ing taken  a  step  or  two  into  the  road,  he  accosted  us  in  a  solemn  manner,  causing  a 
momentary  halt. 

Daft.  Have  you  seen  the  Army  Worm? 

Jehu.  Nary  a  worm,  Daffle! 

Daft.  Oh,  but  he's  come!  He's  down  the  road  about  half  a  mile,  and's  committing 
desolation  most  promiscuously.  There  wasn't  one  there  yesterday.  But  this  morning, 
lo!  a  great  multitude  which  no  man  can  number!  It's  all  very  mysterious,  the  pal- 
mer worm  and  canker  worm.  His  great  army!  Maybe  that's  why  nobody  can  tell 
us  where  they  oome  from  and  what  becomes  of  them.  I'd  like  to  know  if  it  &  all  past 
finding  out. 

Jxhu.  That's  too  deep  for  me,  Daffle.    GPe  long,  ponies. 

Having  started  his  horses  again,  the  driver  told  me  that  "though  feeble-minded 
elsewise,  Daft  was  real  powerful  on  Bcripter." 

I  had  that  morning  at  an  early  hour  been  watching  the  conduct  of  an  army  of 
Leuoania  unipuncta,  the  very  one  to  which  Daffle  referred  so  mysteriously.  In  truth, 
actuated  by  the  vastness  of  this  invasion  of  the  Army  Worm,  I  was  then  on  a  season's 
observations,  which  it  is  proposed  to  give  with  some  fullness  of  detail ;  and  perhaps 
we  may  thus  true  answer  make  to  the  wise  questions  of  that  innocent. 
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The  army  above  mentioned  had  just  made  complete  havoc  of  a  clover-field.  They 
were  bred  from  eggs  laid  in  a  low-lying;  last  years  rye-field  adjoining.  After  bnt  par- 
tially eating  the  grass  in  this  old  field,  it  was  abandoned  for  the  more  succulent  and 
tender  clover  and  grass  in  the  next  field.  The  very  unusual  heat  and  drought  had 
been  too  much  for  the  young  worms,  having  rendered  too  tough  the  grass  in  the  field 
where  thoy  were  hatched. 

In-fhe  new  field  the  clover  and  the  grass  ill  its  shade  were  much  more  comestible. 
This  field  was  completely  devoured—not  a  spear  of  grass  or  leaf  of  clover  escaped  the 
invaders.  Nothing  but  naked  clover-stalks  with  empty  heads  remained — even  the 
headlands  were  thoroughly  cleaned  up.  A  low  but  distinct  and  unpleasant  crinkling 
Bound  accompanied  the  feeding.  As  if  actuated  by  one  impulse  the  whole  army  made 
straight  for  a  wheat  field  across  the  highway.  The  plowing  of  a  trench  on  the  far 
Bide  of  the  road  intercepted  their  march.  Two  men  with  spades  cut  a  clean  perpen- 
dicular face  on  the  side  of  the  furrow  next  the  wheat  and  a  series  of  little  pit-falls  in 
the  trench  at  intervals  of  about  50  feet.  This  completed  the  trap.  The  caterpillars, 
wearied  with  useless  efforts  to  climb  the  straight  side  of  the  trench,  would  crawl 
along  until  they  fell  into  the  little  pits.  Myriads  of  ants  beset  them,  sucking  out  their 
juices,  which  with  the  heat  of  the  sun  soon  destroyed  them.  They  cannot  endure  direct 
sunlight  but  are  essentially  night-feeders. 

If  uninterrupted,  their  march  to  the  new  feeding  grounds  would  have  been  accom- 
plished ere  the  sun  was  well  up. 

The  time  in  which  the  Army  Worm  did  its  chief  mischief  in  Monmouth  County,  New 
Jersey,  was  from  about  the  close  of  May  to  about  the  20th  of  June.  The  •  first  observa- 
tion of  real  mischief  being  done  was  May  28.  During  the  above  time  my  duties  led  me 
to  ride  over  the  entire  country  on  official  business  with  the  teachers  and  school-officers. 
Thus  opportunities  were  afforded  for  observation  and  inquiry  such  as  a  naturalist  could 
not  afford  to  neglect.  I  had  supposed  the  aliment  of  these  insects  to  be  restricted  to  the 
Granting  that  is,  the  grasses  proper  and  the  grains  and  Indian  corn.  Hence,  surprised 
at  the  thoroughness  with  which  they  had  eaten  up  that  field  of  clover  on  the  spot,  I  took 
it  for  an  original  observation  of  an  exceptional  habit ;  but  on  looking  into  the  Riley  re- 
ports. I  found  Bimilar  facts  on  record.  I  soon  ceased  to  regard  this  habit  as  at  all  excep- 
tional ;  for,  so  far  as  Monmouth  was  concerned  in  1880,  clover-eating  by  the  Army 
Worm  was  the  rule  and  not  the  exception.  In  fact  I  could  not  learn  of  one  instance  of 
their  presence  in  which  the  clover  escaped.  The  following  from  a  letter  by  a  teacher 
tis  to  the  point : 

"  On  the  farm  of  Charles  Allgor,  at  New  Bedford,  in  passing  from  his  wheat-field  to 
Vs  oat-field,  the  worms  had  to  cross  a  strip  of  sward  composed  of  timothy  and  red 
clover,  of  three  or  four  years'  standing.  They  took  everything  clean.  They  also  ate 
the  young  clover  in  the  bottom  of  the  wheat-field,  killing  it  entirely.  In  a  mixed 
sward  of  George  Newman's,  the  teacher,  they  ate  the  clover  as  well  as  the  grasses, 
leaving  nothing  but  the  stalks.  They  also  ate  the  clover  on  the  farm  of  Albert  King, 
at  Green  Grove.  They  did  not  make  a  specialty  of  clover,  but  they  ate  it  without 
being  starved  to  it.  They  ate  both  the  clover  and  timothy  in  a  mixed  sward  of  James 
Alienor's.  Thev  ate  Mr.  Allen's  oat-field,  then  went  over  to  his  sward  of  grass  and  clover 
and  finished  that  off,  too." 

Other  correspondence  might  be  cited  to  the  same  effect,  but  I  have  none  which  states 
the  facts  so  concisely  as  the  above.  Some  of  the  farms  here  mentioned  are  miles  apart. 
Bat  it  will  appear  further  on  that  when  forced  into  straits  for  food  this  Army  Worm 
is  almost  omnivorous. 

With  no  special  call  to  examine  his  young  grass-fields,  the  farmer  sometimes  got 
his  first  alarm  at  sight  of  the  disappearing  clover.  In  fact,  wherever  the  worms  ap- 
peared in  force  the  grasses,  clover,  and  Indian  corn  were  completely  destroyed.  A  friend 
lost  forty  acres  of  newly-sown  grass,  with  a  large  part  of  the  ok!  meadows;  a  very 
serious  score  here  for  one  man,  as  with  us  u  Hay  is  King."  Let  me  instance  a  forty- 
acre  wheat-field  of  his  of  which  the  worms  took  possession.  Tho  wheat  when  harvested 
proved  a  good  yield,  for  it  had  got  out  of  milk  when  the  army  made  its  inroad.  The 
straw  was  not  hurt,  although  the  worms  had  climbed  every  stem  up  to  the  head;  but 
straw  and  far  were  nearly  ripe.  It  was  different,  however,  w  ith  the  low  and  late-grown 
stools.  These  they  crept  up  and  ate  through  the  thin  green  neck  of  the  plant,  cutting 
off  the  mibbin-ears  which  fell  and  thickly  covered  the  ground.  If  the  outside  of  the 
straw  was  not  too  hard,  the  worm  would  then  literally  skin  it,  eating  downwards. 
They  would  eat  these  nubbin-heads  occasionally  before  cutting  them  off;  but  this  was 
only  when  they  proved  to  be  soft ;  that  is,  those  ears  whose  growth  had  toen  backward. 

In  this  wheat-field  the  young  grass  and  clover  were  all  eaten  up  and  the  head-lands 
cleared  off.  Every  weed,  too,  was  cleaned  up.  Even  that  bitter  nuisance,  the  Rag- 
weed {Ambrosia  artemmafoUa),  was  all  devoured.  With  us  after  harvest  the  Rag- 
weed takes  possession  of  the  soil ;  but  as  this  weed  makes  its  appearance  in  summer, 
the  spring  timothy  and  clover  get  the  start  and  keep  this  weed  under.  The  fall  suc- 
ceeding the  harvest  above  presented  the  singular  spectacle  of  a  stubble-field  without 
a  weed.    It  was  sheer   nakedness  itself.     On  another  farm,  having  consumed  the 
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grass,  the  worms  took  possession  of  a  strawberry-field,  eating  both  leaves  and  the 
unripe  fruit.  Riley  gives  an  instance  in  which,  when  driven  into  straits,  these  cater- 
pillars ate  an  onion  patch.  We  must  then  conclude  that  the  larva  of  Leuoania  nni- 
jpuncta  is  well  niah  omnivorous.  Doubtless  when  its  food  is  tender  and  in  no  stint,  like 
the  Lord  Mayors  fool,  it  knows  what  is  good  and  is  much  more  dainty. 

The  number  of  worms  in  that  forty -acre  field  was  simply  fearful.  In  the  parlance 
of  the  spectators  there  were  "  millions  and  millions."  The  squirming  mass  and  the 
crinkling  sound  of  their  feeding  were  especially  repulsive.  But  few  dared  to  enter 
the  field.  In  truth,  strong  men  turned  pale  from  nausea,  so  loathsome  was  the  sight. 
It  really  seemed  that  nature  was  smitten  with  a  plague  of  crawling  vermin. 

What  governs  the  direction  of  travel  of  these  worms t  Do  they  smell  the  new  food 
from  a  distance?  I  think  they  do,  for  they  cross  naked  roads  with  unerring  directness 
to  the  object  sought.  The  great  army  in  that  wheat-field  having  finished  their  havoc, 
divided  into  two  parts:  the  one  left  on  one  side  and  entered  a  timothy-field — the  other 
left  the  foraged  land  and  marched  straight  across  the  road  and  took  possession  of  a 
corn-field.  Having  ruined  the  timothy  and  the  corn,  the  great  army  disappeared,  as 
was  remarked,  "As  if  by  magic!"  But  the  trick  was  very  simple;  they  had  entered 
the  ground  to  assume  the  pupa  state.  The  notion  prevails  that  the  worms  move  for 
a  certain  point  of  the  compass.  Here  the  phrase  was  "They  moved  towards  the  sea," 
that  is,  south ;  but  in  another  part  of  the  county  the  movement  seemed  north. 

Many  years  ago  I  saw  an  army  moving  west,  but  the  Greeley  precept  was  rife  at  that 
time.  I  attach  no  importance  to  the  above,  my  belief  being  that  the  insect,  attracted 
by  scent,  in  which  perhaps  the  wind  plays  a  park  moves  simply  in  the  direction  of 
food.  A  point  of  greater  consequence  is  the  time  of  the  first  movement.  From  a  num- 
ber of  observations  I  believe  the  time  is  about  seven  days  after  the  hatching.*  When 
first  hatched  the>  are  so  small  that  the  damage  they  effect  is  slow,  and  their  {feeding 
is  restricted  to  the  tender  parts  of  the  grass.  After  this  comes  the  first  march  when 
they  are  ravenous  enough  to  clean  up  as  they  go. 

That  was  a  triumph  of  painstaking  patience  and  admirable  skill  when  Riley  cleared 
np  the  mystery  of  the  origin  of  the  Army  Worm.  Nor  can  I  forget  my  own  delight 
when,  in  hfe  laboratory  at  Saint  Louis  in  June,  1876,  he  showed  me  the  live  insects 
which  he  had  raised  from  the  larvae ;  nay,  more,  right  before  my  eyes  was  the  mother 
Zeucania  unipuncta  laying  her  eggs  in  the  axils  of  dry  stubble  and  green  grass.  For 
science  that  was  a  grand  discovery.  Still  more's  the  pity  how  few  farmers  make  of  it 
"  a  ccigne  of  vantage."  Nay,  to  some  good  husbandmen  do  we  not  seem  in  these  search- 
ing! to  tamper  profanely: 

And  take  upon 'a  the  mystery  of  things, 
As  if  we  were  God's  spies. 

These  appearings  are  regarded  as  almost  miraculous.  Says  the  perplexed  rustic : 
"They  come  in  great  armies — and  all  of  a  sudden — and  as  suddenly  disappear."  Or, 
as  Dame  said,  "There  wasn't  one  there  yesterday,  but  this  morning,  lo !  a  great  multi- 
tude which  no  man  can  number."  Friends,  this  is  a  delusion.  They  were  there  yes- 
terday and  several  days.  They  do  not  come  suddenly.  You  do  not  observe  their 
coming,  you  only  see  them  when  they  are  on  you  in  great  numbers.  Watched  from 
the  eggs  their -life-career  is  that  of  other  caterpillars.  The  following  should  enable 
one  to  observe  them  at  their  starting  point  and  to  stamp  them  out  at  the  beginning. 

First.  It  is  important  to  know  when  to  look  for  the  laying  of  the  eggs.  Of  course 
much  depends  on  the  nature  of  the  season.  With  us  it  is  usually  the  first  week  in 
June,  but  in  1680,  for  reasons  already  mentioned,  the  laying  was  not  later  than  the 
20th  of  May. 

Second.  Where  should  we  look  for  themt  Thanks  to  Riley,  wc  know  how  the  eggs 
look  and  the  part  of  the  plant  where  they  are  laid.  The  farmer,  however,  needs,  if 
possible,- to  know  just  where  on  his  farm  lie  should  look  for  the  infested  plants.  I 
think  generally  the  grain-fields  are  preferred  by  the  moth  when  seeking  a  nesting 

Slace  for  her  eggs.  But  if  the  weather  be  favorable,  and  the  young  clover  and  grass 
i  the  best  condition,  she  will  also  be  found  laying  in  the  young  grass  of  last  fall's 
stubble-field  and  in  old  meadows.  In  this  case  we  should  look  for  the  highest  or 
closest  grass — that  growing  in  moist  places,  and  notably  those  little  hummocks  or  tus- 
socks caused  by  the  droppings  of  cattle.  If  heat  or  dryness  affect  their  food  they  will , 
select  the  grain-fields  as  affording  more  succulent  food,  besides  better  shelter  anU 
shade.  Let  me  instance  some  careful  observations  made  on  four  farms,  three  of  which 
'  were  near  together,  but  the  last  one  to  be  mentioned  was  about  two  miles  away.  On 
one  was  a  wheat-field,  which  covered  the  site  from  which  certain  stables  had  been 
moved  the  year  before.  Another  part  of  the  field  lay  low,  and  received  the  "wash" 
of  the  higher  ground.  On  these  places  the  wheat  grew  thick  and  high;  in  fact,  too 
luxuriantly,  for  it  became  badly  "lodged."    These  two  spots  were  shady,  and  the 

"It  is  in  reality  generally  somewhat  later.— C.  V.  B. 
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food  was  sweet  and  tender.    There  were  no  other  such  spots  in  the  field,  and  these, 
and  only  these,  were  chosen  by  the  moths  in  which  to  lav  their  eggs. 

Doubtless  very  many  moths  selected  these  spots,  for  here  the  worms  were  bred  in 
great  numbers.  These  spots  were  soon  eaten  off  clean— clover,  and  grass,  and  wheat 
leaves,  and  heads — for  in  these  places  the  wheat  ears  were  still  green  and  tender. 
From  these  nesting  spots  they  spread^  voracious  army,  over  the  whole  field,  clearing 
np  everything  that  had  not  become  too  hard  to  eat. 

On  another  farm  close  by  was  a  field  of  wheat  which  had  received  peculiar  tillage. 
It  belonged  to  a  Mr.  Bodee,  a  very  intelligent  amateur  farmer,  whose  dear  observa- 
tions have  been  of  substantial  service  to  me.  He  holds  that  wheat  should  not  be 
crowded,  and  should  be  worked  with  a  cultivator,  much  as  we  do  corn ;  that  room 
and  encouragement  should  be  given  each  plant  to  enlarge  itself  by  stoles;  that  one 
well-stoloned  plant  is  better  than  several  plants  forced  to  occupy  the  same  surjpoe  of 
ground.  In  sowing,  the  field  was  drilled  only  one  way,  and  every  third  drill  was  left 
seedless;  and  in  cultivating,  some  of  the  teeth  of  the  implement  were  taken  out,  so 
that  it  could  straddle  the  double  rows.  In  this  way  the  field  was  gone  over,  both  in 
the  autumn  and  in  the  spring.  There  were  but  three  little  spots  where  the  wheat 
had  lodged,  all  of  which  were  breeding-places  for  the  worms,  from  which,  after  eating 
them  on,  they  spread  over  the  field,  but  seemed  to  be  comparatively  harmless;  for  the 
tillage  mentioned  let  in  the  sunlight  and  quickened  the  ripening  of  the  grain.  It 
was  notioed  here  that  the  birds,  having  more  wing-room,  were  quite  busy  reeding  on 
and  carrying  off  the  worms,  a  fact  not  observed  by  us  in  any  other  wheat-field.  Per- 
haps the  cultivator  had  mellowed  the  ground,  for  the  worms,  during  the  hot  sunshine, 
buried  themselves  in  the  cultivated  space  and  were  easily  unearthed  by  the  birds. 

In  a'  field  on  another  farm  the  wheat  was  somewhat  thin ;  but  on  a  spot  where  a  com- 
post had  lain  the  wheat  was  rank  and  thick.  There  the  worms  bred  and,  after 
devouring  their  nesting  place,  they  spread  over  the  field: 

The  fourth  field  of  which  the  particular  facts  must  be  given,  is  that  forty-acre 
wheat-field,  already  instanoed.  The  sowing  took  at  least  twice  as  much  seed  per 
acre  as  was  used  oy  Mr.  Bodee's  method.  It  was  drilled  in  one  direction,  and  then 
drilled  across  at  right  angles.  This  secured  a  crowded  growth.  During  the  summer 
preceding  the  autumn  sowing  the  field  had  been  used  oy  a  horse  dealer  to  pasture 
a  large  drove  of  horses.  Of  oourse  their  ordure  fell  everywhere;  but  in  many  places 
where  the  animals  had  stood  in  groups  the  droppings  had  fallen  in  quantity.  Here 
I -must  recall  an  acquaintance  once  had  with  a  tanner's  boy,  named  Ned.  He  had  a 
way  at  time  of  wheat-sowing  of  putting  a  shovelful  of  manure  and  an  extra  dropping 
of  seed  in  a  few  spots  in  the  field  to  make  what  he  was  pleased  to  call  "  King  hills/' 
And  it  was  easy  telling  where  the  lad  and  his  shovel  had  been,  for  Ned's  "  King  hills" 
always  outranked  the  rest  of  the  field.  And  it  was  similarly  with  that  big  wheat-field. 
It  was  a  splendid  sight,  the  close  dense  growth,  and  high  over  all,  in  many  places,  those 
stately  "  King  hills"  were  conspicuous.  Npw  comes  the  notable  fact ;  every  one  of 
these  spots  was  chosen  as  the  nesting  place  of  myriads  of  the  mother  moths,  for  the  num- 
ber of  eggs  laid  in  them  was  enormous.  These  spots  were  to  the  Army  Worms  shelter, 
shade,  and  food,  but  so  crowded  was  each  of  these  larval  communities  that  they  soon 
ate  themselves  ont  of  house  and  home.  Then  came  an  immense  dispersion.  From 
every  "  King  hill"  went  forth  a  hungry  band  into  that  grand  foraging  ground.  The 
wheat,  standing  so  close,  had  by  its  shade  kept  the  undergrowth  protected  from  the 
drought ;  and  now  it  sheltered  these  marauders  from  the  sun.  It  was  but  a  few 
days  before  that  these  foraging  bands,  by  their  spreading,  had  all  met  and  made  up  a 
vast  famished  army,  which,  driven  into  straits,  must  now  devour  every  comestible 
thing  or  starve.  The  observed  occupancy  of  the  field  was  seven  days ;  that  is,  from 
the  time  of  the  dispersion  of  the  foraging  army  to  the  time  when  it  left.  It  was  quite 
common  to  hear  it  said  that  a  certain  field  was  eaten  up  in  a  day.  But  such  people 
"  take  no  note  of  time." 

Leucania,  the  parent  of  the  Army  Worm,  ranks  very  respectably  among  the  Lepi- 
doptera.  She  is  one  of  .the  owlet  moths,  and  her  owlish  capacity  for  natural  selection 
impresses  me  profoundly. 

Nature  is  fine  in  love:  and  where  it's  fine 
It  sends  some  precious  instanoe  of  itself 
After  the  thing  It  loves. 

I  find  so  much  precision  in  insect  wisdom,  such  a  knowing  method,  even  in  the 
propagation  frenzy.  And  I  think  Leucania's  conduct  is  in  point.  True,  there  is  no 
bird-like  brooding  over  her  trust.  Let  us  get  out  of  the  laboratory  and  watch  her 
where,  not  hampered  by  the  inquisitorial  restrictions  of  the  breeding-cage,  she  has  Na- 
ture's airy  freedom,  and 

The  world  is  sU  before  them,  whence  to  choose 
Their  nesting  place. 

And  this  maternal  moth  shows  such  good  mothering  in  her  choice.  The  knowledge 
of  this  nicety  of  her  selection  of  a  nidus  is  of  great  economical  value.    Compare  her 
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•restriction  with  the  flitting  habit  of  her  queenly  relative,  the  Hawk-moth— Macrorila 
gwnquemaculata — parent  of  the  great  potato  worm.  Almost  with  a  shudder  one  remem- 
bers that  terrible  invasion  of  Monmouth,  when  the  potato-fields  were  ruined  as  if  by 
fire,  and  the  wagon  wheels  reeked  with  green  dripping  gore  as  they  entered  our  vil- 
lages. This  moth  deposits  her  eggs  on  the  underside  of  the  potato  leaf,  but  only  one 
or  two,  or  at  most  a  very  few,  on  each  plant;  hence  the  distribution  is  pretty  uniform 
over  the  entire  field. 

Though  it  may  seem  above  that  the  parent  of  the  Army  Worm  has  fair  intelligence, 
we  may  not  think  so  well  of  her  larval  offspring.  That  beautiful  lawn  of  Hollywood, 
at  Long  Branch,  was  invaded  by  them.  The  emerald  sward  was  swept  as  if  burnt. 
When  any  of  the  worms  came  against  a  tree  they  went  up  it,  passed  over  the  crotch, 
tnen  descended  at  the  other  side.  Twelve  or  thirteen  years  ago  a  corner  of  our  coun- 
try was  visited  by  the  Army  Worm  in  large  numbers.  Having  stripped  one  field  they 
marched  for  the  next,  but  were  intercepted  by  a  small,  running  stream.  There  is  no 
"  turn  back  "  to  this  singular  worm.  On  came  this  great  automatic  army— no  halt — 
until,  crowded  forward,  a  compacted  mass  was  urged  on  to  the  water  to  serve  as  a 
living  pontoon,  over  which  the  army  passed  and  took  possession  of  the  new  foraging 
ground.    This  crossing  of  running  water  has  been  noticed  by  Mr.  Riley. 

Monmouth  is  an  old  county,  and  the  farms  generally  have  been  much  reduced  in 
size  by  frequent  divisions.  Grain  and  grass  fields  run  from  ten  acres  to  forty,  but  the 
latter  figure  is  very  high.  As  we  have  described,  each  field,  from  a  few  nesting  spots, 
would  originate  an  army.  Some  of  these  infested  fields  were  miles  apart,  the  inter- 
vening territory  being  exempt.  I  got  returns  of  twenty  of  these  armies  in  one  town- 
ship. There  surely  could  not  be  less  than  one  hundred  in  the  county.  They  teemed 
to  have  a  penchant  for  the  best  farms. 

LET  US  RECAPITULATE. 

1.  We  can  localize  the  breeding  places.  The  mother  moth  selects  the  thick  and 
shady  spots  in  the  grain  fields  and  meadows  as  the  right  places  in  which  to  lay  her 
eggs,  thus  securing  for  the  larvae  shelter  and  tender  food. 

2.  An  army  is  made  up  of  bands,  each  band  having  its  own  breeding  spot,  and  these 
spots  are  centers  of  dissemination.  When  these  nesting  spots  are  eaten  off  the  bands 
spread,  traveling  in  the  direction  of  food,  thus  uniting,  when,  so  to  speak,  the  clan 
relation  is  lost.  They  now  form  ope  hungry  and  marauding  army,  set  in  one  course 
and  impelled  by  one  impulse.  It  is  at  this  point  of  their  career  that  they  are  gener- 
ally first  noticed,  and  the  averment  is  made,  "  They  have  come  all  of  a  sudden.'' 

3.  A  thin  tillage  is  adverse  to  the  worms.  It  makes  the  conditions  of  life  harder  for 
them,  less  shade,  more  heat,  earlier  ripening,  and  quicker  toughening  of  grass  and  grain, 
and  greater  freedom  for  the  birds. 

WHAT  SHOULD  BE  DONE. 

4.  Till  uniformly,  and  not  too  close.  You  may  get  less  wheat,  but  you  will  get 
better,  and  the  worms  will  fare  worse. 

5.  Try  to  find  out  where  the  caterpillar  originates.  Beginning  early  in  May,  watch 
the  thick  spots  and  the  damp  places  in  meadow  and  gram.  This  inspection  is  espe- 
cially called  for  if  the  winter  has  been  mild  and  the  spring  is  warm.  As  described  oy 
Riley,  the  eggs  are  very  small  and  round  when  first  laid,  of  a  glistening  white,  but 
becoming  yellowish.  They  are  laid  in  stringy  groups  containing  from  five  to  twenty 
eggs.  They  should  be  looked  for  in  and  near  the  axils  of  the  leaves :  that  is.  in  the 
spout-shaped  parts  of  the  blade,  near  the  stem.  In  this .  hollow  of  the  leaf  the  eggs 
are  glued,  and  sometimes  the  two  edges  of  the  leaf  are  so  drawn  together  that  the 
eggs  look  like  a  white  streak.  Should  you  find  the  eggs,  if  in  quantity,  it  might  not 
be  practicable  to  attempt  collecting  them,  but  you  have  found  a  breeding  spot,  and 
it  is  now  possible,  and  without  injury  to  the  grain  or  grass  at  this  early  stage,  to  ex- 
tinguish the  worm  with  a  weak  solution  of  London  purple  or  Paris  green.  If  the 
spots  are  small  they  could  be  cut  out  with  a  sickle  and  fed  to  stock.  If  the  eggs  are 
hatched  the  crinkling  sound  made  when  feeding,  which  is  in  the  early  evening  and 
just  before  the  morning  dawn,  will  to  a  good  ear  betray  the  presence  of  the  larvae. 

Our  Army  Worm  is  Leucania  unipunctiL,  for  there  are  other  caterpillars  which  are 
wrongly  so  called.  The  moth  is  45™™  or  about  If  inches  in  expanse  of  wing,  and  24nun, 
or  about J  inch  in  length  of  body.  The  color  is  very  plain,  being  a  reddish-brown  or 
cinnamon,  with  a  double  white  spot  or  blotch  on  each  front  wing. 

The  insect  is  with  us  the  whole  year.  In  the  pupa  state,  in  the  ground  or  under 
stones  and  other  bodies,  they  pass  a  large  part  of  the  year,  including  the  winter, 
while  many  perfect  moths  hibernate  under  the  shelter  of  some  concealing  object.  In 
the  spring  the  mother  moth  devotes  herself  to  egg-laying,  which  done,  a  day  or  two 
Eunices  at  most,  when  she  dies  of  sheer  exhaustion.    The  appearance  of  the  spotted 
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Leucania  in  large  armies,  as  a  rule,  can  only  occur  after  intervals  of  several  years. 
The  weather  conditions  which  canned  their  appearance  in  New  Jersey  in  1880,  in 
such  amazing  numbers,  were  very  remarkable.  The  winter  had  been  so  exceptionally 
mild  that  the  moths  came  safely  through  hibernation  and  in  large  numbers.  A  rain- 
less May,  aud  unusually  warm,  brought  in,  in  effect,  a  premature  summer.  Early 
potatoes  failed;  corn  had  to  be  replanted;  rye  was  in  ear  in  April;  wheat  began 
heading  by  the  12th  of  May.  and  such  was  the  heat  that  the  filling  of  the  ears  and 
the  getting  out  of  milk  followed  fast.  Wheat-cutting  began  June  16,  and  at, the 
end  of  the  month  the  harvest  generally  was  over,- nearly  three  weeks  earlier  than 
usual.  And  not  only  was  Leucania  unipuncta  affected  by  the  weather  conditions  of 
that  remarkable  year,  but  the  insect  tribe  generally. 

NOTES. 

1.  Since  the  foregoing  was  written  I  have  seen  "  abstract"  of  a  paper  on  Leucania 
unipuweta,  read  by  Prof.  C.  V.  Riley  at  the  Boston  meeting  of  the  A.  A.  A.  S.,  August, 
1880.  He  says :  ••  In  theJatitude  of  Saint  Louis  there  are  two,  sometimes  three,  genera- 
tions in  a  year,  and,  perhaps,  even  four;  and  farther  south  a  succession  or  genera- 
tions, scarcely  interrupted  during  mild  winters.  Probably  in  New  England  there  are 
two  generations,  the  second  one  being  'usually  unnoticed,'  and  existing  through  the 
autnmu,  winter,  and  early  spring  months. 

"It  is  an  established  fact  that  the  species  hibernates  both  as  larva  and  as  moth, 
with  Btrong  circumstantial  evidence  that  it  also  hibernates,  particularly  northward, 
as  a  chrysalis ;  but  we  have  no  evidence  that  ft?  can  hibernate  in  the  egg. 

"Excessive*  in  jury  may  result  from  natural  local  increase,  or  from  moths  flying  in 
great  numbers  from  other  localities,  and  concentrating  in  particular  fields.  Dry  sea- 
sons are  favorable  to  the  multiplication  of  the  insect.'" 
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REMEDIES  AND  THEIR  APPLICATION. 
By  H.  G.  Hubbard,  Special  Agent. 

CHARACTERIZATION  OF  THE  SPECIES. 

In  devising  practicable  remedies  for  Scale  insects,  the  first  factor  of  im- 
portance is  seen  to  be  that  there  are  several  kinds  of  these  insects  which 
yield  to  treatment  in  very  different  degrees.  Without  entering  upon 
the  subject  of  classification,  which  has  already  been  fully  treated  in  re- 
ports of  the  Department  of  Agriculture,  wemay,  for  the  purpfoses  of  the 
present  article,  divide  those  that  infest  trees  of  the  orange  family  into 
two  groups — the  naked  Coccidae  {Lecanince),  and  those  which  ar«  pro- 
tected by  a  horny  scale  (Diaspince].  The  former  give  comparatively 
little  trouble;  their  colonies  rarely  increase  sufficiently  to  endanger  the 
life  of  a  tree,  and  are  invariably  checked — often  exterminated — by  their 
parasites.  Moreover,  their  unprotected  bodies  are  vulnerable  and  ex- 
posed to  the  action  of  strong  lye  or  soap  solutions  and  other  in- 
secticides. 

The  Scale-armored  Diaspince  are  much  more  destructive  in  their  rav- 
ages, and  their  astonishing  powers  of  reproduction  frequently  enable 
them  to  outstrip  their  natural  enemies.  Owing  to  their  protective  cov- 
ering they  are  but  little  affected  by  most  of  the  washes  and  insecticides 
in  general  use.  Of  this  group  three  species  are  known  to  me,  and  are 
universally  distributed  in  orange  groves  •  throughout  Southeastern 
Florida. 

Mytttwfi*  Olovcrii  (Packard),  the  common  "  Long  Scale/  or  "  Oyster- 
sheii  Scale,"  is  familiar  to  orange- growers  as  a  dark-brown,  or  yellowish 
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particle,  very  elongate  in  form,  which  infests  the  twigs  and  branches, 
appearing  finally  upon  the  leaves,  and,  more  rarely,  upon  the  main  trunk 
of  the  tree. 

Mytilcupis  citricola  (Packard),  to  which  the  name  "  Purple  Scale  "  may 
be  given,  is  somewhat  larger  than  the  preceding,  which  it  resembles 
in  general  form,  and  with  which  It  is  commonly  confounded.  It  is,  how- 
ever, usually  dark-purple  in  color,  individual  scales  varying  to  red- 
brown.  Like  the  Ix>ng  Scale  it  is  round  upon  the  twigs  and  branches, 
and  it  is  apt  to  infest  the  lemon,  citron,  and  those  varieties  of  orange 
which  have  large  oil  cells  (Tangierine,  &c.) 

Parlatoria  Pergandii,  Comstoek,  is  a  small  thin  scale,  nearly  circular 
in  outline.  In  color  it  so  closely  resembles  the  bark  that  it  very  often 
escapes  notice.  In  fact,  many  persons  whose  groves  are  suffering  from 
the  attacks  of  this  scale  are  unaware  of  its  presence.  It  iiifests  by  pref- 
erence the  trunk  and  larger  branches,  and 'to  these  it  generally  confines 
itself  until  every  portion  of  their  surface  is  thickly  coated  and  the  young 
bark-lice  can  no  longer  find  places  to  plant  themselves.  It  is  also  fre- 
quently seen  upon  the  fruit.  The  young  often  form  their  scales  under- 
neath oV  over  the  mother,  and  are  fbund  piled  upon  one  another,  in  a 
manner  never  seen  in  the  other  scales.  From  their  resemblance  to  a 
coating  of  fine  chaff,  or  bran,  upon  the  trunk  of  the  tree,  I  have  called 
this  the  "Chaff  Scale."  These  three  scales  are  so  universally  distribu- 
ted that  it  is  safe  to  say  no  bearing  orange  tree  exists  in  Southern  and 
Middle  Florida  upon  which  one  or  the  other  cannot  be  found. 

The  Long  Scale  (M.  Gkwerii)  is  the  maBt  destructive,  while  it  is  the 
most  readily  destroyed.  The  Purple  Scale  (if.  dtricola)  is  in  my  expe- 
rience rarer,  although  not  less  injurious  than  the  Long  Scale,  to  the 
trees  which  it  infests.  It  is  somewhat  more  difficult  to  kill  tnan  the 
latter.  The  Chaff  Scale  (P.  Pergandii)  is  hardly  less  common  than  the 
Long  Scale  and  is  very  frequently  associated  with  it.  Of  the  three  it 
is  decidedly  the  most  difficult  to  exterminate,  owing,  in  part  at  least,  to 
its  habit  of  piling  or  lapping  one  over  the  other.  Except  upon  very 
young  trees  it  seldom  does  permanent  injury,  and  is  much  less  to  be 
feared  than  the  other  two  species.  Its  thinner  scale  renders  it  liable  to 
the  attacks  of  enemies  to  a  much  greater  extent  than  the  Mytilaspis 
Scales,  and  they  often  cause  its  complete  disappearance  from  a  tree. 

The  life-history  of  these  Scale  insects  has  been  so  recently  set  forth 
by  Professor  Comstock  (Department  of  Agriculture,  Eeport  1880,)  that 
a  full  recapitulation  of  the  suty'ect  here  is  unnecessary.  In  treating  of 
remedies  three  periods  in  the  development  of  the  insect  require  to  be 
noticed. 

The  pbriod  of  migration,  during  which  the  newly-hatched  larvae 
are  possessed  of  legs,  and  wander  over  the  tree,  lasts  but  a  few  hours, 
or  at  most  one  or  two  days,  after  which  the  young  coccids  fix  themselves 
upon  the  bark  and  begin  to  suck  the  juices  of  the  plant. 

The  period  op  -growth,  during  which  the  insect  loses  its  legs,  un- 
dergoes several  molts,  and  excretes  a  scale,  varies  in  duration  according 
to  the  season  of  the  year,  from  one  to  two  months,  and  is  lengthened  by 
cool,  and  shortened  by  warm,  weather. 

The  period  of  incubation,  during  which  the  eggs  are  deposited 
and  hatched  under  the  fully-formed  scales,  varies  greatly  in  duration, 
depending  .upon  the  season  and  temperature.  In  February,  with  un- 
interrupted warm  weather,  the  females  of  the  Long  Scale  (M*  Gloverii) 
continue  to  deposit  their  eggs  during  sixteen  or  eighteen  days.  The 
eggs  hatch  in  summer  in  a  week  or  ten  days.  In  winter  the  time  is 
extended  indefinitely  by  cold,  which  is,  however,  never  of  sufficiently 
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long  continuance  to  cause  an  entire  suspension  of  the  process.  The 
young,  after  hatching,  remain  many  days  under  the  parent  scale,  if  the 
weather  is  unfavorable. 

Up  to  the  tiirife  of  the  first  molt  the  bark-lice  are  easily  destroyed 
by  insecticides  of  moderate  strength,  but  during  the  remainder  of  their 
existence  they  are  protected  by  the  scale,  a  horny  covering,  excreted 
by  the  insect,  and  entirely  covering  its  body  above.  The  under  layer, 
or  ventral  scale,  is  somewhat  thinner,  and,  although  perhaps  a  separate 
piece,  is  firmly  united  to  the  upper  scale  at  the  edges,  so  that  the  latter 
appears  to  be  turned  under  at  the  sides.  In  Mytilaspis  the  ventral 
scale  forms  flanges  along  the  sides,  which  do  not  quite  meet  along  the 
center  line,  but  in  Parlatoria  it  forms  an  unbroken  shield,  which  entirely 
separates  the  body  of  the  insect  from  contact  with  tne  bark.  This 
more  perfect  protection  from  below  renders  the  Chaff  Scale  more  diffi- 
cult to  destroy  by  means  of  external  applications.  The  scale  is  perma- 
nently fastened  upon  the  tree,  and  so  closely  molded  to  its  surface 
that  the  pores  of  the  bark,  or  the  stomata  of  the  leaf,  are  seen  plainly 
stampe£  upon  it  when  removed. 

As  the  scale,  like  the  shell  of  the  snail,  is  formed  by  successive  addi- 
tions, and  Keeps  pace  in  its  growth  with  that  of  the  body  of  the  insect 
within,  its  vulnerable  point  is  the  growing  end,  and  there  are  times 
during  its  formation  when  the  posterior  extremity  of  the  insect  projects 
slightly  beyond  it  and  becomes  exposed  to  the  action  of  penetrating 
liquids.  This  is  particularly  the  case  at  the  critical  periods  when  the 
coccid  sheds  its  skin.  But  when  the  scale  is  fully  completed  and  tightly 
sealed  at  all  points,  no  insect  is  more  difficult  to  reach  and  to  destroy. 

The  substance  of  which  the  upper  scale  is  composed  is  impervious  to 
most  liquids,  and  is  not  soluble  in  acid  or  alkaline  solutions  strong 
enough  to  injure  the  plant.  It  resists  the  action  of  oils  and  of  bisulphide 
of  toarbon,  an  almost  universal  solvent.  Many  insecticides  are  therefore 
inoperative,  and  all  insoluble  substances,  such  as  sulphur,  &c»  are  clearly 
useless,  as  they  do  not  reach  the  eggs  or  mature  insects.  The  thinner 
ventral  scale  is  not  impervious  to  the  more  volatile  oils  or  to  alcoholic 
solutions,  some  of  which  reach  and  kill  the  insect  by  penetration  through 
the  bark. 

From  the  foregoing  outline  of  their  structure  and  history  it  will  be 
seen  that  for  a  brief  period  only  in  their  development  these  insects  are 
easily  assailable.  During  the  period  of  migration  the  tender  young  may 
be  destroyed  by  solutions  of  whale  oil  soap,  lye,  &c.,  sprayed  over  the 
trees;  and  were  the  eggs  hatched  simultaneously  and  the  broods  clearly 
defined,  as  with  many  other  insects,  their  extermination  would  be  a 
matter  of  no  difficulty.  This  is,  however,  not  the  case;  the  open  win- 
ters in  Florida  permit  continuous  breeding  throughout  the  year,  and  at 
all  seasons  scales  in  every  stage  of  development  are  found  upon  the 
trees.  There  are,  however,  times  when  the  number  of  migrating  young 
reaches  a  maximum,  and  the  application  of  remedies  then  proves  par- 
ticularly effective. 

Three  such  periods  occur:  the  first  in  spring,  usually  in  March,  but 
sometimes  extending  into  April j  the  second  in  June  or  July;  the  third 
in  September  or  October.  During  the  winter  months,  if  the  season  is 
a  mild  one,  there  is  a  fourth  very  irregular  brood  beginning  in  January 
and  continuing  through  this  and  the  following  month.  The  spring  brood 
that  follows  is  greatly  confused.  In  cold  and  rainy  winters,  like  that  of 
188CP81,  the  hatching  process  is  retarded,  and  the  appearance  of  the 
larv©  on  the  return  of  warm  weather  is  more  nearly  simultaneous  than 
in  ordinary  seasons, 
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The  eggs  of  coccids,  as  is  the  case  with  all  insects,  have  much  greater 
vitality  than  the  insects  themselves.  Many  substances  which  destroy 
the  living  insects  have  no  effect  upon  their  eggs.  The  periods  in  which 
the  majority  of  the  scales  are  filled  with  eggs  are  therefore  those  in 
which  the  application  of  remedies  is  likely  to  prove  least  effective,  and 
it  becomes  important  to  know  the  seasons  at  which  these  maxima  occur. 
They  immediately  precede  the  appearance  in  numbers  of  the  migrating 
larva,  and  may  be  stated  to  include  generally  the  months  of  February, 
May,  and  August,  and  the  winter  months  from  November  to  January. 

The  above  data  concern  more  particularly  the  common  Long  Scale 
(Jf.  Oloverii).  The  broodsof  Ohaff  Scale  (P.  PergandH)  have  not  been 
as  carefully  studied  at  all  seasons,  and  may  be  found  to  have  somewhat 
different  periods.  During  the  past  winter  fl881-'82)  I  have  found  this 
scale  to  be  about  two  weeks  in  advance  of  the  Long  Scale.  The  Purple 
Scale  (M.  citrioola)  has  not  been  continuously  observed,  but  seems  to 
have  tne  same  brood  periods  as  Long  Scale. 

THE  WORK  OF  ENEMIES  AND  PARASITES. 

Numerous  enemies  prey  upon  bark-lice  in  all  their  stages,  and  always 
greatly  reduce  their  numbers.  Besides  occasional  enemies,  such  as  the 
sucking  bugs,  and  other  predatory  insects,  which  are  general  feeders, 
there  are  others  which  live  almost  or  quite  exclusively  upon  the  Ooccidte. 
Some  of  these  confine  their  attacks  to  particular  kinds  of  Scale  insects. 
Several  very  common  beetles  of  the  family  Coccinellidw,  the  "lady  bu^s" 
are  useful  destroyers  of  bark-lice.  One  of  the  smallest  of  this  family, 
Hyperaspidius  coccidworus,  is  found  to  colonize  upon  the  trunks  of  orange 
trees,  thickly  infested  with  Chaff  Scale,  and  entirely  free  them  of  the 
pest.  The  young  of  a  lace-wing  fly  (Ohrysopa)  feeds  upon  the  bark-lice 
in  all  stages,  and  frequently  makes  its  case  of  scales  torn  from  the  bark, 
and  often  still  containing  living  occupants.  The  orange  basket- wonn 
(Peyche  confederate  Gr.  &.  Bob.)  has  the  same  habit,  and  the  caterpillars 
of  at  least  two  moths  are  bark-lou^e  eaters.  One  of  these  (an  unknown 
Tineid)  inhabits  silken  galleries,  which  it  covers  with  half-eaten  frag- 
ments of  scales,  and  performs  such  efficient  service  that  every  scale  in 
its  path  is  removed  from  the  bark  and  suspended  in  the  investing  web. 

The  most  important  external  enemies  of  the  Scale  insect  are  certain 
mites,  which  are  omnipresent  upon  trees  infested  with  Scale,  and  which 
feed  upon  the  eggs  and  young  lice.  They  breed  rapidly  aud  lurk  in 
great  numbers  under  old  deserted  scales,  where  their  eggs  are  extremely 
wqll  protected  from  the  action  of  insecticides.  For  this  reason,  when  an 
effective  application  has  been  made  by  spraying  infested  trees,  the 
trunks  should  not  be  scraped  for  some  time  after,  but  the  dead  scales 
should  be  allowed  to  remain  upon  the  bark  for  several  weeks,  in  order 
that  the  mites  which  they  harbor  may  be  given  time  to  complete  the 
work  of  the  remedy  used.  In  this  they  may  be  confidently  relied  upon 
as  powerful  auxiliaries.  When  large  numbers  of  the  scales  have  been 
killed  by  spraying  with  oils,  &c.,  the  mites  are  often  observed  to  in- 
crease suddenly,  as  they  are  much  less  affected  by  the  application  than 
the  Scale  insects  themselves.  It  seems  probable  that  they  feed  upon 
the  dead  and  dying  coccids  as  well  as  upon  the  living,  and  the  loosen- 
ing of  the  scales  and  abundance  of  food  at  such  times  stimulates  £hem 
to  rapid  increase.  They  soon  swarm  in  such  numbers  as  completely  to 
exterminate  the  remnant  of  the  coccids  left  alive  by  the  wash. 

Of  all  its  enemies,  the  most  efficient  destroyers  of  the  Scale  insect  are 
its  hymenopterous  parasites.   These  are  minutefour- winged  flies,  wnich 
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bore  through  the  scale  and  deposit  withim  a  single  egg.  The  little  grub 
hatching  from  this  egg  feeds  upon  and  destroys  the  occupant  of  the  scale 
and  completes  its  own  transformations  in  its  place.  When  fully  adult 
the  parasite  emerges  through  a  round  hole  eaten  in  the  shell,  leaving 
behind  an  empty  domicile  to  serve  as  a  shelter  for  the  mites. 

The  numerous  species  of  these  parasites,  although  not  invariably  con- 
fined in  each  case  to  a  single  species  of  bark-louse,  have  distinct  meth- 
ods of  attack  from  which  they  do  not  vary.  Thus  the  Long  and  the 
Purple  Scales  are  parasitized  at  about  the  time  of  impregnation  of  the 
females,  or  when  they  are  not  more  than  one-half  their  adult  size  and 
the  young  hymenopteron  is  developed  entirely  within  the  body  of  the 
coccid.  The  skin  of  the  latter  hardens  when  life  is  extinct  and  doubly 
protects  the  parasite  during  the  latter  part  of  its  larval  and  in  its  pupa 
stage.  The  parasite  of  the  Chaff  Scale  makes  its  attack  at  a  later  stage, 
often  when  the  scale  is  full  of  eggs  and  its  larva  does  not  enter  the 
body  of  the  coccid,  but  feeds  upon  it  and  the  eggs  indiscriminately,  oc- 
casictoally  devouring  the  egffs  alone  and  leaving  the  mother  coccid  un- 
touched. Its  pupa  is  formed  naked  within  the  scale  and  has  only  such 
protection  as  this  affords  the  coccid  and  its  eggs.  In  individual  num- 
bers these  hy  menopterous  parasites  abound  to  such  an  extent  that  rarely 
less  than  25*  per  cent,  and  often  more  than  75  per  cent,  of  the  scales  are 
attacked  by  them,  and  the  work  of  destruction  accomplished  through 
their  agency  alone  equals  if  it  does  not  excel  that  of  all  other  enemies 
combined.  Doubtless  without  their  aid  the  culture  of  the  orange  and 
related  trees  would,  in  Florida  at  least,  become  impracticable. 

Ordinarily  the  various  checks  upon  their  increase  are  sufficient  to  pre- 
vent the  spreading  of  bark-lice  to  an  injurious  extent,  but  at  times  they 
increase  so  rapidly  that  they  entirely  outstrip  their  enemies,  and  ail 
parts  of  the  plant  become  thickly  coated  with  scales.  The  growth  of  the 
tree  is  then  checked,  the  infested  twigs  and  branches  die,  and  often 
the  entire  upper  portion  of  the  tree  is  lost.  The  roots  and  trunk,  how- 
ever, survive,  and  the  tree  endeavors  to  repair  the  injury  by  throwing 
out  shoots  from  belo,w.  When  a  tree  reaches  this  impoverished  condi- 
tion, matters  usually  begin  to  mend.  The  bark-lice  upon  the  dead  or 
dying  branches  perish  by  starvation,  the  parasites  reassert  their  sway, 
and  slowly  the  tree  regains  its  health  and  vigor,  but  seldom  its  pris- 
tine beauty. 

The  causes  which  excite  such  sudiien  outbursts  of  the  pest  are  not 
clearly  known,  but  it  may  be  conjectured  that  peculiar  conditions  of  the 
sap  are  especially  favorable  to  the  development  of  Scale  insects,  and, 
perhaps,  affect  the  reproductive  function,  stimulating  the  females  to 
greater  productiveness.  Experiments  upon  this  point  have  notr  been 
conclusive,  but  observations  show  that  individual  females  vary  consider- 
ably in  the  number  of  eggs  deposited,  and  that  they  attain  their  maxi- 
mum size  and  productiveness  when  in  the  full  tide  of  increase  upon  in- 
fested trees.  There  is  a  wide-spread  and  apparently  well-founded 
opinion  that  vigorous  trees  are  in  little  danger  from  attacks,  but  if  from 
any  cause  a  tree  becomes  enfeebled,  its  investment  is  only  a  question  of 
time.  Many  persons  refuse  to  apply  insecticides,  relying  upon  their 
ability  to  keep  their  trees  vigorous,  or  to  restore  them  when  out  of  con- 
dition by  the  liberal  use  of  fertilizers.  It  cannot  be  denied  that  this 
course  of  treatment  is  very  often  successful,  but  over-stimulation  by  means 
of  fertilizer^  is  apt  to  defeat)  its  object,  and  numerous  failures  from  un- 
known causes  might  be  recorded. 

The  utter  inadequacy  of  nearly  all  the  washes  hitherto  used  has  led 
many  fruit-growers  to  despair  of  obtaining  permanent  benefit  from  the 
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application  of  remedies,  and  a  common  practice  has  been  to  cut  back 
badly-infested  trees,  leaving  only  the  main  trunks,  or  in  the  case  of  well- 
grown  trees,  a  portion  of  the  main  branches,  and  to  scrub  thoroughly 
every  part  of  these  yrith  solutions  of  soap  or  lye,  using  a  stiff  brush, 
and  as"  far  as  possible  removing  every  scale.  This,  however,  involves 
great,  care  and  considerable  labor,  and  the  complete  extermination  of 
the  pest  is  rarely  accomplished  in  this  way.  The  loss  of  branches  is 
indeed  replaced  with  extraordinary  rapidity,  but  the  Scale  insects  re- 
appear as  if  by  magic,  and  in  one  or  two  years  become  as  bad  as  before. 

The  opinion  is  often  expressed  that  the  tree  will "  throw  off  the  scales,* 
or  that  they  will  "disappear  in  time  at  the  ends  of  the  branches."  The 
facts  upon  which  this  belief  is  founded  are  simply  that  the  young  lice, 
when  the  branches  become  crowded,  wander  off  and  on  to  new  growth ; 
their  course  isj  therefore,  naturally  upward  and  outward.  When  the  ad- 
vancing army  reaches  the  ultimate  branches,  the  insects  crowd  upon  the 
smaller  twigs  and  leaves,  killing  them  rapidlyand  involving  themselves 
in  the  common  destruction.  The  tide  of  scales  is  then  checked,  while 
the  enemies  thrive  and  multiply,  feeding  upon  the  dead  and  starving 
coccids.  There  then  occurs  one  of  those  sudden  oscillations  of  the  bal- 
ance which  are  familiar  enough  to  entomologists ;  the  unseen  enemies  in- 
crease and  the  scales  visibly  diminish.  The  tree  meantime  has  rest 
and  time  to  recover  its  vigor,  and  the  trouble  for  the  time  being  is  over. 
It  is,  however,  a  mistake  to  suppose  that  all  the  scales  are  disposed  of, 
or  that  this  is  the  invariable  termination  of  the  pest.  There  are  not  un- 
frequently  inundations  of  the  destroyer  which  involve  entire  orchards  in 
their  resistless  course,  and  remain  for  years,  blasting  successive  crops 
of  fruit  and  permanemtly  destroying  the  symmetry  of  the  trees. 

Very  young  orange  trees  seldom  exhibit  these  phenomena  of  the  dis- 
appearance of  scale  with  little  injury  to  the  trees.  Their  tops  being 
small,  and  the  branches  few  and  short,  they  are  usually  entirely  overrun 
in  a  single  season,  and,  if  not  attended  to,  sustain  irreparable  injury,  re- 
sulting, in  the  case  of  budded  trees,  in  the  destruction  of  the  budded 
portion.  For  obvious  reasons  in  young  groves  of  budded  trees  the 
cutting-back  process  is  not  often  resorted  to,  and  the  only  alternative  has 
been  to  go  over  the  trees  with  a  brush  or  swab,  using  cleansing  soap  or 
lye  solutions,  and  removing-by  hand  as  faiVas  possible  all  the  soales.  In 
this  way  young  trees  may  be  for  a  time  relieved,  but  while  the  enemies 
and  parasites  are  nearly  exterminated  a  sufficient  number  of  scales  to 
restock  the  plant  inevitably  escape  detection.  The  bark  is  at  the  same 
time  cleared  of  obstructions  to  their  spread,  and  the  operation  has  to  be 
repeated  at  intervals  of  three  or  four  months.  By  this  laborious  and  ex- 
pensive process  many  groves  are  brought  through  the  critical  period 
of  adolescence  and  reach  the  bearing  age,  but  the  seeds  of  mischief  re- 
main  a  constant  menace  for  the  future. 

In  the  preceding  pages  I  have  endeavored  to  show,  from  a  brief  ex- 
amination of  their  history  and  structure,  that  Scale  insects  become  less 
vulnerable  as  they  grow  older;  that  daring  the  earlier  portion  of  their 
existence,  which  I  have  termed  the  migratory  age,  they  are  easily  as- 
sailable, and  although  this  age  is  of  short  duration,  and  not  strictly  lim- 
ited to  any  season  of  the  year,  the  months  of  Mardh,  June,  and  Septem- 
ber, which  mark  the  appearance  of  successive  broods,  are  those  in  which 
the  application  of  remedies  gives  the  greatest  ad  vantage.  Various  meth- 
ods of  treatment  have  been  reviewed  and  their  advantages  .and  disad- 
vantages discussed.  Finally,  the  work  of  enemies  and  parasites  has 
been  indicated  sufficiently  at  least  to  show  their  importance  and  the 
danger  of  interfering  with  their  operations  by  means  of  half  remedies. 
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REMEDIES— THE  ACTION  OP  INSECTICIDES. 

It  remains  to  examine  the  action  of  insecticides  and  to  give  the  re- 
salts,  of  experiments  made  during  the  past  season,  1881-'82,  under  the 
direction  of  Professor  Riley,  the  Entomologist  of  the  Department  of  Ag- 
riculture. 

From  what  has  been  said  of  the  nature  and  structure  of  the  ho^iy 
covering  that  protects  the  three  Diaapinous  scales,  with  which  we  &re 
chiefly  concerned,  it  will  be  seen  that  application  or  solid  substances  are 
not  likely  to  prove  practicable,  and  that  for  cheap  and  effective  remedies 
we  must  look  to  penetrating  liquids.  The  cost  of  alcohol  renders  its  ex- 
tensive use  as  a  solvent  impracticable.  The  volatile  oils  are  as  a  rule 
powerful  insecticides,  but  as  they  reach  the  insect  from  beneath  by  pen- 
etrating the  bark  of  the  tree,  and  are  all  to  a  greater  or  less  degree  in- 
jurious to  vegetation,  their  use  undiluted  can  in  no  case.be  recommended. 
Some  of  the  light  oils,  e.  g.,  naphtha,  turpentine,  &c,  are  extremely  haz- 
ardous remedies,  and  experiments  with  them  are  known  to  have  resulted 
in  the  destruction  of  the  orange  trees  upon  which  they  were  applied. 

Kerosene. — tfhe  valu6  of  this  substance  as  an  insecticide  is  too  well 
known  to  need  further  testimony  here.  Of  all  the  light  oils  which  I 
have  tried,  or  of  which  I  have  any  knowledge,  jit  is  the  least  injurious 
to  plants  of  the  Citrus  family.  Befined  kerosene,  separated  frcrm  the 
dealfUy  naphtha  oils,  has  frequently  been  used  undiluted,  without  injury. 

Crude  petroleum  is  said  to  destroy  the  bark,  and  even  the  refined  oil, 
if  applied  in  the  hot  sunshine,  completely  defoliates  the  tree.  Applied 
in  the  shade,  at  sunset,  or  in  cloudy  weather  I  have  never  known  any 
•serious  injury  to  result  from  its  moderate  use.  The  tree  invariably  loses 
the  old  and  devitalized  leaves,  but  young  and  vigorous  growth,  espe- 
cially tender  sprouts  and  budding  leaves,  are  entirely  unharmed  by  it. 
Nevertheless,  so  many  cases  of  loss  are  reported  that  its  use,  undiluted, 
must  be  considered  dangerous.  In  very  fine  spray,  and  with  proper 
precautions,  pure  kerosene  can  probably  be  used  with  impunity,  but  all 
attempts  to  apply  it  in  small  quantities  with  other  liquids,  by  dashing 
them  together,  should  be  discouraged  as  dangerous,  or  at  best  unsatis- 
factory, since  it  is  impossible  in  this  way  to  insure  an  even  distribution 
of  the  oil  to  all  parts  of  the  plant. 

There  is,  however,  a  safe  and  ready  method  of  diluting  kerosene  and 
similar  oils,  and  rendering  them  miscible  with  watei;.  This  method,  as 
has  been,  indicated  by  Prof.  O.  v .  Jfciley  (Scientific  American,  of  October 
16,1880),  is  to  emulsify  the  oil  with  milk. 

The  want  of  success  which  has  attended  former  experiments  with 
emulsions  of  kerosene  and  milk  (see  Department  Report,  1880,  page  388) 
is  due  solely  to  failure  in  properly  combining  the  ingredients,  and  the 
consequent  use  of  an  imperfect  or  unstable  emulsion.  The  pr»ces§  .of 
forming  a  perfectly  stable  emulsion  of  kerosene  and  milk  is  comparable 
to  that  of  ordinary  butter  making,  and  is  as  follows :  The  oil  and  milk 
in  any  desired  proportions  are  poured  together  and  very  violently 
dashed  or  churned  ftfr  a  period  of  time,  varying  with  the  temperature, 
from  fifteen  to  forty-five  minutes.  The  churning,  however,  requires  to  be 
much  more  violent  than  can  be  effected  with  an  ordinary  butter-churn. 

The  Aquapult  force  pump,  which  is  also  the  most  effective  instrument 
I  have  seen  for  spraying  orange  trees,  may  be  satisfactorily  used  for  this 
purpose  where  moderate  quantities  only  are  required.  The  pump  should 
be  inserted  in  a  pail  or  tub  containing  the  liquids,  which  are  then  forced 
into  union  by  continuous  pumping  back  into  the  same  receptacle  through . 
the  flexible  hose  and  spray-noazle.    After  passing  once  or  twice  through 
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this  pump  the  liquids  unite  and  form  a  creamy  emulsion,  in  which  finely 
divided  particles  of  oil  can  plainly  be  detected.  This  is  as  far  as  the 
process  can  be  carried  by  stirring  or  by  dashing  in  an  ordinary  churn ;  the 
product  at  this  point  will  not  bear  diluting  with  water  and  separates  or 
rises  at  once  to  the  surface.  On  continued  churning  through  the  pump 
the  liquid  finally  curdles  and  suddenly  thickens  to  form  a  white  and 
glistening  butter,  perfectly  homogeneous  in  texture,  and  stable. 

The  whole  amount  of  both  ingredients  solidify  together,  and  there  is 
no  whey  or  other  residue;  if,  however,  the  quantity  of  the  mixture  is 
greater  than  can  be  kept  in  constant  agitation,  a  portion  of  the  oil  is  apt 
to  separate  at  the  moment  of  emulsification  and  will  require  the  addi- 
tion of  a  few  ounces  of  milk  pud  further  churning  for  its  reduction. 

This  kerosene  butter  mixes  readily  in  water,  care  being  taken  to  thin 
it  first  with  a  small  quantity  of  the  liquid.  The  time  required  to  "bring 
the  butter"  varies  with  the  temperature.  At  60°  F.  it  is  half  to  three 
quarters  of  an  hour;  at  75°,  fifteen  minutes,  and  the  process  may  be  still 
further  facilitated  by  heating  the  milk  up  to,  but  not  past,  the  boiling 
point  Either  fresh  or  sour  milk  may  be  used,  and  the  latter  is  even 
preferable. 

The  presence  of  kerosene  does  not  prevent  or  hinder  the  fermentation 
of  the  milk;  on  standing  a  day  or  two  the  milk  curdles,  and  although 
there  is  no  separation  of  the  oil  the  emulsion  thickens  and  hardens  and 
requires  to  be  stirred,  but  not  churned,  until  it  regains  its  former  smooth- 
ness. 

If  sour  milk  is  used  no  further  fermentation  takes  place,  and  if  not 
exposed  to  the  air  the  kerosene  butter  can  be  kept  unchanged  for  any 
length  of  time.  Exposure  to  the  air  not  only  permits  the  evaporation  of 
the  oil  but  also  of  the  water  necessary  to  hold  the  oil  in  emulsion;  the 
kerosene  slowly  separates  as  the  emulsion  dries  up  and  hardens. 

Kerosene  emulsions  may  be  made  of  almost  any  strength;  the  quan- 
tity of  milk  required  to  hold  the  oil  does  not  exceed  one-tenth.  But 
emulsions  containing  over  80  per  cent,  of  the  oil  have  too  light  a  specific 
gravity  and  are  not  readily  held  in  suspension  in  water.  On  the  other 
hand,  in  the  process  of  emulsification,  kerosene  loses  a  portion  of  its 
value  as  an  insecticide,  and  emulsions  containing  less  than  30  per  ceut. 
of  the  oil,  although  they  do  not  at  all,  or  only  very  slowly,  rise  to  the 
surface  when  diluted  with  considerable  quantities  of  water,  are  never- 
theless too  much  weakened  for  effective  use  against  Scale  insects. 

The  killing  power  of  a  diluted  emulsion  depends  less  upon  the  amount 
of  emulsion  used  in  the  solution  than  upon  the  percentage  of  oil  con- 
tained in  the  emulsion.  To  increase  the  efficiency  of  an  application  we 
should  rather  add  to  the  percentage  of  oil  in  the  emulsion  than  increase 
the  gross  amount  of  emulsion  used  in  a  single  application,  the  amount 
of  the  diluent  remaining  in  each  case  the  same.  As  the  result  of  numer- 
ous experiments  I  would  recommend  an  emulsion  consisting  of  refined 
kerosene  2  parts;  fresh,  or  preferably  sour,  cow's  milk,  1  part  (percent- 
age of  oil,  66§).  Where  cow's  milk  is  not  easily  obtained,  as  in  many 
parts  of  this  State,  it  may  be  replaced  by  an  equivalent  of  condensed 
milk  (Eagle  brand)  diluted  with  water  in  the  proportion  1  to  2.  As  the 
cans  of  condensed  milk  usually  sold  in  the  stores  contain  exactly  12 
fluid  ounces  (three-quarters  pint),  the  following  receipt  will  be  found  a 
convenient  one: 

Kerosene 1  gallons: 8   pints     =64percenk 

Condensed  milk 2  cans    =14    "      >      q*_„^«* 

Water 4  cans    =3      «      J=36percent. 

8  ACt 
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Mir  thoroughly  the  condensed  milk  and  water  before  adding  the  oil; 
churn  with  the  Aquapult  pump  until  the  whole  solidifies  and  forms  an 
ivory-white,  glistening  butter  as  thick  as  ordinary  butter  at  a  tempera- 
ture of  75°  F.  If  the  temperature  of  the  air  falls  below  70°,  warm  the 
diluted  milk  to  blood  heat  before  adding  the  oil. 

In  applications  tbr  Scale  insects  the  kerosene  butter  should  be  di- 
luted with  water  from  12  to  16  times,  or  1  pint  of  butter  to  1A  gallons 
(for  Chaff  Scale);  1  pint  of  butter  to  2  gallons  (for  Long  Scale).  The 
diluted  wash  resembles  fresh  milk,  and  if  allowed  to  stand,  in  two  or 
three  hours  the  emulsion  rises,  as  a  cream,  to  the  surface.  The  butter 
should  therefore  be  diluted  only  as  needed  for  immediate  use,  and  the 
mixture  should  be  stirred  from  time  to  time. 

A  wash  prepared  in  accordance  with  the  above  directions  will  kill 
with  certainty  all  the  coccids  and  their  eggs  under  scales  with  which  it 
can  be  brought  into  direct  contact.  No  preparation  known  to  me  will, 
however,  remove  the  scales  themselves  from  the  tree,  or  in  any  way 
reveal  to  the  unassisted  eye  the  condition  of  the  insects  within.  This 
can  be  ascertained  only  by  microscopic  examination  of  detached  scales. 
Time  alone,  and  the  condition  of  the  tree  itself,  will  indicate  the  result 
of  an  application.  Kerosene,  it  is  true,  loosens  the  scales  from  the  bark, 
so  that  for  a  time  they  are  readily  brushed  off,  but  they  afterwards  be- 
come more  firmly  adherent,  and  are  very  gradually  removed  by  the 
action  of  the  weather. 

Upon  trees  thickly  infested  a  large  proportion  of  jthe  scales  are  so 
completely  covered  up  by  the  overlapping  of  other  scales*  or  the  web- 
bing together  of  leaves  by  spiders  and  other  insects,  that  the  wash  can- 
not, be  brought  into  direct  contact  with  them,  and  they  are  only  reached, 
if  at  all,  by  the  penetrating  action  of  the  oil.  This  takes  place  gradu- 
ally, and  the  number  of  bark-lice  killed  increases  for  some  time  after 
an  application,  reaching  the  maximum  in  the  case  of  kerosene  about 
the  fifth  day.  In  Long  Scale  the  oil  penetrates  the  outer  end,  killing 
first  the  eggs  at  the  broad  and  thin  outer  end,  btit  its  action  is  gradu- 
ally exhausted  and  several  pairs  of  eggs  in  the  middle  of  the  scale  are 
often  left  alive.  It  is,  therefore,  impossible,  in  a  single  application,  to 
destroy  every  scale  upon  an  orange  tree.  This  can,  however,  be  accom- 
plished by  making  two  or  three  applications  at  intervals  of  four  or  fiye 
weeks.  The  mother  insects  being  nearly  or  quite  all  killed  by  the  first 
treatment,  and  the  surviving  eggs  having  in  the  interval  all  hatched, 
a  second  application,  if  thorough,  will  clear  the  tree. 

The  great  difficulty  experienced  in  reaching  every  part  of  the  tree 
renders  it  absolutely  necessary  that  any  liquid  used  should  be  applied 
in  fine  spray  and  with  considerable  force.  An  ordinary  garden  syringe 
does  not  acomplish  this  and  can  never  be  used  satisfactorily  against 
Scale  insects. 

The  most  effective  instrument  known  to  me  is  the  Aquapult  force 
pump.  This  throws  a  constant  stream  of  moderately  fine  spray  with 
such  force  that  the  fluid  is  driven  into  close  contact  with  the  bark,  and 
on  striking  the  leaves  and  branches  is  dashed  into  fine  mist  which 
envelops  the  tree  and  wets  every  leaf.  The  tree  should  always  be 
sprayed  from  each  of  four  sides,  and  rather  more  liquid  should  be  used 
than  seems  necessary  to  drench  every  portion. 

Although  I  have  thought  it  advisable  to  recommend  several  applica- 
tions, a  single  very  thorough  spraying  with  a  good  force  pump  will,  in 
most  instances,  prove  entirely  effectual  in  cleaqpng  the  tree,  since,  if  only 
an  occasional  egg  or  coccid  escapes,  the  great  army  of  parasites  and 
enemies  wjll  be  almost  sure  to  complete  the  work. 
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As  has  been  already  said,  diluted  kerosene  does  no  injury  to  young 
growth  or  to  the  bark  of  the  orange  trees.  It  however  causes  the 
older  leaves  to  drop,  and  where  the  tree  is  badly  infested  with  scale  or 
otherwise  out  of  condition  the  defoliation  is  sometimes  complete,  espe- 
cially if  the  wash  is  applied  in  the  sun.  The  death  of  moribund  branches 
and  twigs  is  also  hastened.  Beyond  this  the  injury,  if  such  it  be  con- 
sidered, is  imperceptible,  and  dormant  trees  are  invariably  stimulated 
to  push  out  new  growth  in  two  or  three  weeks  after  treatment. 

Even  in  midwinter,  if  the  weather  is  mild,  sprouts  will  show  them- 
selves, and  this  is  perhaps  the  only  objection  to  its  use  at  this  season, 
for  it  is  clearly  not  desirable  to  start  the  buds  at  a  time  when  there  is 
danger  of  frost.  During  the  past  winter  (1881-,82)  I  have  experimented 
with  many  young  trees,  using  emulsions  containing  from  40  to  80  per 
cent  of  kerosene,  and  in  no  case  has  any  real  injury  resulted,  although 
some  trees  in  very  had  condition  have  lost  a  portion  of  their  twigs  and 
smaller  branches  that  had  been  long  infested  with  scale  and  were  in  a 
dying  condition.  In  the  spring,  when  the  trees  are  in  full  growth  and 
covered  with  tender  sprouts,  they  may  be  sprayed  with  the  diluted 
emulsion  recommended  above,  without  danger  of  checking  their  growth. 

In  Table  1  are  given  the  results  of  seventeen  experiments  with  kero- 
sene in  milk  emulsions  of  varying  strength.  When  the  percentage^of 
coccids  killed  is  given  this  was  obtained  by  cutting  twigs,  leaves,  and 
portions  of  infested  bark  from  all  parts  of  the  tree,  and  examining  mi- 
croscopically in  the  laboratory  large  numbers  of  the  scales  upon  them. 
Under  tfce  head  of  young  coccids  are  included  all  those  which  have 
well-formed  scales  but  have  not  begun  to  lay  eggs.  The  youngest 
bark-lice,  or  those  which  have  not  y£t  molted,  were  almost  invariably 
killed  tad  are  not  included  in  the  enumeration. 

The  percentage  of  young  coccids  killed  is  given  separately,  including 
under  this  head  all  ages  between  the  formation  of  the  permanent  scale 
and  the  appearance  of  eggs,  but  no  larvae  before  the  first  molt ;  the 
latter  were  in  nearly  every  case  all  killed.  Of  scales  which  contained 
eggs  three  classes  were  examined,  and  the  percentage  of  each  obtained : 
(1)  Scales  in  which  a  portion  only  of  the  eggs  were  destroyed ;  (2) 
Scales  in  which  all  the  eggs  were  killed ;  (3)  Scales  in  which  no  eggs 
were  killed. 

Purple  Scales  (Mytilaspis  oitricola)  were  not  abundant  but  appear 
to  be  somewhat  less  readily  destroyed  than  Long  Scale.  All  the  ex- 
periments were  made  upon  young  orange  trees  from  three  to  six  years 
old.  An  Aquapult  pump  of  medium  size  was  used,  and  in  each  case 
the  trees  were  sprayed  from  the  ground  and  on  four  sides.  Where  the 
trees  were  more  than  eight  or  ten  feet  in  height,  the  upper  branches 
did  not  receive  the  spray  with  sufficient  force  and  show  in  some  cases 
a  smaller  percentage  of  bark-lice  destroyed  than  the  lower  portions  of 
the  same  tree.  For  full-grown  trees  a  larger  pump  is  needed  and  the 
apparatus  should  be  placed  in  a  cart  or  otherwise  raised  above  the 
ground  when  used. 

The  emulsions  used  were  made  as  follows : 

No.  2.  Kerosene,  1  pint;  sour  cow's  milk,  2  fluid  ounces,  dashed  with 
a  ladle ;  2  drachms  of  powdered  chalk  was  first  added  to  the  milk,  and 
2  ounces  water  during  the  stirring. 

An  imperfect  emulsion  not  readily  suspended  in  water. 

No.  3.  Kerosene,  1  quart;  solution  of  condensed  milk,  3  parts ;  water, 
5  p^rts.  12  fluid  ounces. 

Emulsion  made  by  spraying  through  the  Aquapult  pump  and  back 
into  the  pail.    Stable,  and  readily  suspended  in  water. 
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No.  9.  Kerosene,  1  quart:  condensed  milk,  12  fluid  ounces,  diluted 
with  wajber,  36  ounces ;  emulsified  with  the  Aquapult. 

No.  10.  Kerosene,  25.6  fluid  ounces ;  condensed  milk,  4.3  fluid  ounces ; 
water,  14.4  ounces ;  emulsified  with  pump. 

No.  11.  Kerosene,  2  quarts ;  condensed  milk,  12  fluid  ounces  (1  can); 
water,  20  ounces ;  with  pump. 

No.  13.  Kerosene,  2  quarts,  4  fluid  ounces;  condensed  milk,  12  fluid 
ounces ;  water,  24  ounces  j  with  pump. 

Whale-oil  soap. — This  has  long  been  considered  one  of  the  best 
insecticides  known,  and  is  extensively  used  as  a  remedy  for  bark-lice. 
Experiments  show  that  very  strong  solutions  kill  the  ooccids  but  have 
little  or  no  effect  upon  their  eggs.  Solutions  of  one  pound  of  the 
soap  to  three  gallons  of  water  failed  to  kill  the  adult  bark-lice  or  their 
eggs,  and  djd  not  destroy  all  the  young.  The  strongest  solution  used, 
one  pound  of  the  soap  to  one  gallon  of  water,  killed  all  the  coccids  and 
few  or  none  of  the  eggs. 

This  solution  solidifies  on  cooling,  and  must,  therefore,  be  applied  hot. 
The  effect  upon  the  trees  is  about  equal  to  that  of  effective  kerosene 
emulsions ;  badly  infested  trees  are  somewhat  defoliated,  but  new  growth 
and  vigorous  trees  are  not  apprecibly  affected.  As  the  eggs  are  not  killed, 
sevem  applications  at  intervals  of  four  to  six  weeks  will  be  required 
to  clear  a  tree  of  scale. 

Whale-oil  soap  is  sold  in  Eastern  Florida  at  10  to  12  cents  per  pound. 
The  cost  of  an  effective  wash  is  therefore  much  greater  than  emulsions 
of  kerosene.  For  scrubbing  and  cleansing  the  trunks  of  orange  trees 
this  soap  may  be  recommended.  A  solution  of  1  pound  to  4  gallons 
will  probably  be  sufficiently  strong  for  this  purpose. 

In  Table  2  are  given  the  results  of  experiments  with  solutions  of  whale- 
oil  soap  applied  in  fine  spray  to  all  parts  of  the  trees  by  means  of  the 
Aquapult  pump.  The  solutions  were  all  applied  hot,  being  either  solid 
when  cool  or  too  thick  for  spraying  through  the  pump. 

Oil  of  creosote. — The  crude  oil,  dissolved  in  strong  alkalies  or  solu- 
tions of  soap,  forms  a  very  effective  remedy  for  Scale  insect.  It  may 
also  be  emulsified  with  milk  in  the  same  manner  as  kerosene.  The 
undiluted  oil  is,  however,  exceedingly  injurious  to  vegetation,  and 
destroys  the  bark  of  orange  and  other  trees.  It  is,  in  fact;  a  more 
dangerous  substance  than  kerosene,  and  requires  to  be  used  with  great 
caution.  Solutions,  emulsions,  and  soaps  containing  it  should  be  very 
carefully  mixed,  in  order  that  no  globules  of  free  oil  may  be  allowed  to 
come  in  contact  with  the  bark  of  the  tree. 

Its  action  upon  the  Scale  insect  is  even  more  powerful  than  kerosene, 
but  it  does  not  destroy  as  large  a  percentage  of  the  eggs.  The 
effect  upon  the  coccids  is  not  immediate,  as  in  the  case  of  other  in- 
secticides, and  for  three  or  four  days  after  an  application  very  few  of 
the  insects  die.  At  the  end  of  a  week,  however,  the  bark-lice  are'found 
to  be  affected  and  continue  to  perish  in  increasing  numbers  for  a  week 
longer.  Even  after  the  lapse  of  three  weeks  the  destructive  action  of 
the  oil  is  still  appreciable.  These  facts  lead  me  to  suspect  that  the 
insects  are  killed,  in  part  at  least,  by  the  poisoning  of  the  sap  upon 
which  they  feed. 

The  visible  effect  upon  the  plant  appears  to  confirm  this  view.  Leaves 
upon  infested  trees  begin  to  drop  after  four  or  five  days,  and  the  defolia- 
tion reaches  a  maximum  during  the  second  week.  As  is  the  case  with 
kerosene,  the  effect  upon  the  tree  depends  upon  its  condition  at  the 
time  of  application ;  but  creosote  is  more  severe  in  its  action,  and  there 
is  greater  loss  of  leaves  and  infested  branches.    With  care,  however, 
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an  application  of  creosote  may  be  made  sufficiently  strong  to  exterminate 
the  scale  without  serious  injury  to  the  plant,  and,  as  new  or  vigorous 
growth  is  very  slightly  affected,  recovery  is  rapid. 

The  following  solution  of  crude  oil  of  creosote  will  be  found  nearly 
if  not  quite  as  effective  as  a  64  per  cent,  kerosine  emulsion,  and  may  be 
applied  without  danger  to  orange  trees.  Dilute  the  creosote  with  twice 
its  volume  of  soap  solution  (2  ounces  common  soap  to  1  pint  hot  water). 
Mix  thoroughly  until  all  the  oil  is  dissolved.  Add,  before  using,  to  one 
part  of  the  above  solution  nine  parts  water,  and  apply  in  as  fiSe  spray 
as  possible. 

The  most  effective  method  of  using  creosote  is  to  saponify  it  with  heavy 
oils  and  potash.  In  this  way  I  have  succeeded  in  obtaining  a  solid  soap 
containing  about  12  per  cent,  by  volume,  of  the  oil.  The  process  of 
making  the  soap  is,  however,  exceedingly  tedious  and  difficult,  and  un- 
less proper  appliances  be  used  the  resulting  product  is  imperfect  and 
even  dangerous  to  use,  as  it  contains  a  large  amount  of  free  creosote. 
Manufacturers  of  carbolic  soap  could  undoubtedly  supply  a  better  article 
and  at  a  less  cost  than  the  consumer  ceuld  make  for  himself. 

In  Table  3  are  given  results  of  experiments  with  oil  of  creosote  in 
solution  and  combined  with  other  substances. 

In  experiment  No.  27,  9  fluid  ounces  of  creosote  was  applied  to  a 
single  tree  about  five  years  old.  The  tree,  which  was  badly  infested 
with  Long  Scale,  and  had  many  branches  dead  or  dying,  was  severely 
defoliated,  and  lost  some  moribund  branches,  but  recovered  in  six  weeks 
and  pushed  out  new  growth  in  midwinter. 

In  experiment  No.  30  a  pint  measure  of  crumbled  creosote  soap  was 
applied.  The  actual  amount  of  creosote  contained  in  this  soap  did  not 
exceed  2  fluid  ounces.  The  extermination  of  Long  Scale  was  complete. 
The  tree,  which  was  very  badly  infested  and  in  poor  condition,  was 
almost  completely  defoliated  and  lost  half  its  branches,  but  recovered 
very  rapidly  and  pushed  out  new  leaves  within  thirty  days.  (January 
250 

In  experiment  No.  21  the  other  substances  added  to  the  creosote  so- 
lution increased  the  injury  to  the  foliage  of  the  tree  and  it  was  very 
severely  checked,  but  entirely  recovered  and  was  stimulated  to  vigor- 
ous growth  at  a  time  when  all  surrounding  trees  were  dormant. 

In  the  remaining  experiments,  13, 14, 15,  and  12,  the  quantity  of  creo- 
sote used  was  not  sufficient  to  kill  the  Scale  insects*  The  effect  upon 
the  trees  was  also  very  slight. 

Although  from  the  greater  danger  which  attends  its  use  and  its  less 
effective  action  upon  the  eggs,  creosote  cannot  be  preferred  to  kerosene 
as  a  remedy  for  scale,  orange  growers  will  be  glad  to  find  in  it  a  specific 
against  certain  destructive  bark  fungi  which  are  often  mistaken  for 
scale  and  are  very  frequently  associated  with  it.  One  of  these  fungi 
is  very  widely  distributed  in  Eastern  Florida,  and  in  some  groves  affects 
the  health  and  endangers  the  life  of  every  tree.  It  appears  upon  the 
trunk  and  branches  as  little,  hard  excrescences,  of  gray  color,  some- 
times bursting  at  the  end  and  disclosing  a  white,  cottony  interior,  from 
which  they  are  often  confounded  with  a  coccid,  and  are  called  the 
"mealy  bug."  A  single  application  of  cresote  solution  will  usually  en- 
tirely destroy  the  mycelium  of  this  fungus  within  the  bark  and  cause 
its  disappearance  from  the  tree. 

Bisulphide  op  carbon. — In  Table  4  are  given  the  results  of  several 
experiments  with  this  insecticide.  The  emulsion,  of  which  the  ingredients 
are  given  in  the  table,  was  formed  by  beating  together  with  a  spatula 
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the  carbon  and  lard  oil  and  then  adding  the  milk  and  water,  and  emul- 
sifying in  the  same  manner. 

The  trees  in  experiments  40  and  41  were  very  severely  checked,  al- 
though not  seriously  injured,  and  all  subsequently  recovered.  In  experi- 
ment 39  the  mixture  was  applied  during  a  rain,  and  was  entirely  without 
effect  upon  the  tree  or  scale. 

Further  experiment  is  needed  to  determine  whether  this  substance 
can  be  safely  and  economically  used  as  a  remedy  for  scale.  Although 
a  powerful  insecticide,  the  danger  to  the  trees  and  the  cost  of  the  ma- 
terials detract  greatly  from  its  value.  It  is  also  exceedingly  volatile 
and  explosive,  and  is  to  some  extent  poisonous  to  man. 

Meai/s  exterminator. — This  preparation  has  been  used  to  a  limited 
extent  in  Putnam  County,  Florida,  and  is  superior  to  most  of  the  pro- 
prietary washes  in  the  market.  It  is  a  liquid,  soluble  in  water,  and  is 
applied  with  a  brush  or  in  spray.  It  soon  dries  when  exposed  to  the 
air,  and  forms  a  gum,  which  coats  the  tree  and  in  part  peels  off,  carrying 
with  it  many  of  the  old  dead  scales  and  some  living  ones.  When  applied 
in  sufficient  strength  it  kills  most  of  the  coccids  but  does  not  destroy  the 
eggs.  It  checks  the  tree  rather  more  than  kerosene,  with  which  it  can- 
not be  compared  in  efficiency  or  cheapness.  The  preparation  is  inert 
and  harmless  to  man  and  acts  mechanically  by  covering  and  stifling  the 
bark-lice  or  by  removing  them  bodily  from  the  tree. 

Table  5  gives  the  result  of  a  single  experiment  in  which  the  "exter- 
minator" was  diluted  in  the  proportions  recommended  by  the  pro- 
prietor. In  other  trials,  with  stronger  solutions,  the  best  result  obtained 
was  80  per  cent  of  the  young  coccids  killed,  and  trees  were  cleared  of 
scale  by  repeated  applications  at  intervals  of  several  weeks;  but  in  these 
cases  the  bark  was  hardened  and  the  growth  of  the  trees  somewhat 
checked. 

Lye. — Four  experiments  with  concentrated  potash  lye,  given  in  Table 
6,  sufficiently  illustrate  the  worthlessness  of  this  substance  as  a  remedy. 
In  the  strongest  solution  one  pound  of  solid  lye  to  a  gallon  and  a  half 
of  water,  all  applied  upon  a  single,  very  small  tree,  only  a  small  per- 
centage of  young  Long  Scales  were  killed ;'  Ohaff  Scales  did  not  ap- 
pear to  be  affected,  and  eggs  or  adult  coccids  entirely  escaped.  The  tree 
was,  however,  seriously  injured,  and  lost  nearly  all  its  leaves,  with  many 
of  the  smaller  branches. 

Solutions  of  one  pound  to  two,  two  and  a  half,  and  three  gallons  had 
no  appreciable  effect  upon  the  insects,  but  all  seriously  affected  the  foli- 
age and  even  the  bark  of  the  trees. 

Sulphuric  acid. — A  single  experiment  with  sulphuric  acid,  4  fluid 
ounces  in  6  quarts  of  water,  applied  with  a  brush  as  far  as  possible  to 
all  parts  of  a  young  tree,  killed  nearly  all  the  Scale  insects,  and  veiy 
nearly  killed  the  tree.  The  bark  was  blackened  but  not  destroyed,  and 
nearly  all  the  leaves  dropped.    The  tree?  however,  slowly  recovered. 

Sulphate  op  iron. — This  substance  is  exceedingly  injurious  to  vege- 
tation, but  is,  nevertheless,  a  very  common  ingredient  of  patent  and 
proprietary  remedies.  Its  presence  can  be  detected  by  the  inky-black 
or  brown  stains  which  it  forms  in  the  substance  of  the  leaves  and  the 
rind  of  the  fruit. 

It  does  not  affect  the  Scale  insect  except  by  destroying  the  vegetable 
tissues  from  which  it  gets  its  subsistence. 

Ammonia. — With  this  in  a  pure  state  no  experiments  have  been  made, 
but  to  its  presence  in  fermenting  urine  is  probably  due  the  insecticide 
properties  of  the  latter.  Applications  of  urine  have  often  been  recom- 
mended as  a  remedy  for  scale,  and  are  certainly  not  without  value,  but 


REPORT  OT   THE  ENTOMOLOGIST.  119 

if  allowed  to  stand  and  ferment,  and  especially  if  soot  or  other  absorb- 
ents of  the  ammonia  are  mixed  with  it,  it  becomes  highly  injurious  to 
vegetation,  and  if  applied  at  all  should  be  greatly  diluted.  A  mixture 
of  soot  and  fermented  urine  applied  undiluted  to  a  small  orange  tree 
effectually  cleared  it  of  scales  but  very  nearly  killed  the  tree. 

Very  many  substances  used  separately,  or  in  various  combinations, 
are  recommended  as  remedies  for  Scale  insect.  Among  the  number  I 
have  examined  with  more  or  less  care  the  following,  and  find  them  to  be 
of  doubtful  or  of  no  value :  sal-soda,  muriate  of  potash,  salt,  lime,  sul- 
phur, soot,  and  ashes. 

Many  otherwise  valueless  washes  and  applications  have  been  ren- 
dered partially  effective  by  the  addition  of  a  small  quantity  of  free 
kerosene.  The  result  in  all  such  cases  has  been  a  very  unequal  distri- 
bution of  the  oil,  some  portions  of  the  tree  receiving  a  dangerous  dose 
and  other  portions  none  at  all.  It  seems  hardly  necessary  to  point  out 
the  uselessness  of  such  half-way  measures  in  combatting  a  pest  which 
the  most  perfect  remedy  is  powerless  to  eradicate  unless  applied  with 
thoroughness  and  care. 
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Note. — The  above  report  by  Mr.  Hubbard  is  a  summary  of  practical 
urork  done  in  the  orange  insect  investigation  at  Orescent  City,  Florida, 
and  is  prepared  at  our  request  in  advance  of  the  special  report  on  the 
subject.  It  is  especially  valuable  because  of  the  thorough  experiments 
with  kerosene  which  it  embodies.  Not  that  they  are  final,  for  other 
satisfactory  methods  of  emulsifying  petroleum  have  been  obtained  by 
other  experimenters  and  give  promise  of  useftdness.  We  have  for 
years  been  endeavoring  to  solve  the  question  of  the  safe  and  effective 
use  of  petroleum  on  plants  because  of  its  well-known  value  and  wide 
application  as  an  insecticide.  Emulsions  with  soapsuds  and  lye  "had 
been  worked  at  some  years  ago  by  Professor  Taylor,  the  microscopist 
of  the.  Department,  and  more  recently  they  have  been  made  by  several 
independent  experimenters  in  Florida,  but  particularly  by  Mr.  Joseph 
Voyle,  an  intelligent  correspondent  at  Gainesville,  who  uses  kerosene, 
soap,  and  fir-balsam  combined  at  a  high  temperature,  and  produces  a 
permanent  paste  which  he  calls  u  murvite,"  readily  soluble  in  water. 
Recent  experiments  made  at  our  request  by  Mr.  Clifford  Eichardson, 
assistant  chemist  of  the  Department,  with  ordinary  soap,  whale-oil  soap, 
and  both  light  and  heavy  oils,  also  show  that  20  parts  hard  soap,  10 
parts  water,  40  parts  kerosene,  and  one  part  balsam,  produce  the  most 
satisfactory  results.  The  substances  may  be  readily  mixed  into  a  per- 
manent paste  which  dilutes  ad  libitum  with  water,  forming  a  milk-like 
fluid  upon  which  a  slight  cream  in  time  rises,  but  which  is  always  easily 
rendered  homogeneous  upon  slight  shaking.  Mr.  Hubbard's  experi- 
ments would  indicate,  however,  that  for  insecticide  purposes,  nothing 
equals  the  milk  emulsions  which  were  first  suggested  by  Professor  Bar- 
nard, during  our  work  on  the  Cotton  Worm  at  Selma,  Ala.,  in  1880;  and 
though  the  use  of  ordinary  emulsifying  agents,  as  various  mucilaginous 
substances  and  the  phosphates,  lactophosphates  and  hypophosphites  of 
lime  may  facilitate  the  making  of  kerosene  emulsions,  we  have  not  yet 
had  them  sufficiently  tested  as  insecticides,  and  for  the  present  can  rec- 
ommend nothing  more  simple  and  at  the  same  time  more  available  to 
the  average  farmer  than  the  permanent  milk  emulsion  as  produced  by 
Mr.  Hubbard.— C.  V.  B. 

INSECTS  AFFECTING  TEE  BICE  PLANT. 

During  the  past  two  years  a  correspondence  with  Colonel  Screven, 
Mr.  Thomas  Barnwell,  and  other  prominent  rice  planters  on  the  Sa- 
vannah Kiver  has  shown  that  the  rice  crop,  although  the  conditions  of 
its  cultivation  would  seem  to  prevent  insect  multiplication,  is  neverthe- 
less affected  to  a  considerable  degree  by  injurious  species. 

The  importance  of  the  crop  thus  affected  is  shown  by  the  following 
table  of  the  rice  production  of  the  United  States  in  1879,  taken  from 
an  extra  bulletin  of  the  Census  Office : 


State* 


Acres. 


Founds. 


Ayenj 


per  sore 
(pounds). 


Alabama 

Florida 

Georgia 

Louisiana , 

Mississippi..... 
North  JSarortna. 
South  Carolina 
Texas 

Total.... 

l         ' 


1,579 

2,551 

84,973 

42,000 

8,501 

10,846 

78,888 

835 


810,889 

1,294,677 

25,369,687 

23, 188, 311 

1,718,951 

5, 609, 191 

52, 077, 515 

62,152 


174, 173 


110, 131, 373 


514 
608 
725 
552 
491 
517 
664 
186 


128    REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

In  August,  1881,  we  sent  one  of  our  assistants,  Mr.  L.  O.  Howard, 
to  Savannah  to  collect  and  study  finch  insects  as  prove  injurious  to  rice, 
and  we  here  introduce  short  accounts  of  the  principal  species  observed. 
The  observations  were  mostly  made  at  "  Proctor's,"  a  large  plantation 
five  miles  below  Savannah  on  the  South  Carolina  side,  owned  by  Col- 
onel Screven,  and,  together  with  the  facts  elicited  by  correspondence, 
cover  about  all  that  is  known  respecting  the  insects  affecting  this  crop 
hi  the  field ;  for,  although  something  is  known  of  the  insects  affecting 
the  plant  in  the  East  Indies,  and  quite  recently  accounts  have  been 
published  abroad  of  the  great  iDjury  by  a  new  enemy  (Cecidomyia  oryzce; 
Wood-Mason)  there,  yet  little  has,  until  quite  recently,  been  known 
of  those  affecting  the  crop  in  this  country. 

THE  BICE  GRUB. 

(Ohdlepus  trachypygus  Burm.) 

Order  Coleoptera;  family  ScARABJBnxs. 

[Plate  VI,  Fig.  5.] 

HABITS  AND  NATUBAL  HISTORY. 

The  larvae  of  this  large  beetle,  quite  closely  related  to  the  Sugar-cane 
beetle  (Ligyrus  rugiccpsj  Lee.)  and  the  Sunflower  beetle  (L.  gibbosusj  De 
Geer),  and  working  in  much  the  same  manner,  have  done  considerable 
damage  in  certain  portions  of  the  rice  plantations.  Our  attention  was 
originally  called  to  this  insect  by  a  letter  from  Colonel  Screven,  which 
was  published  with  the  identification  in  the  American  Entomologist  (HI, 
p.  253, 1880).  Further  notes  were  published  in  the  American  Naturalist) 
1881,  p.  148.  Mr.  Howard's  observations,  as  taken  from  his  report,  are 
as  follows : 

At  the  back  of  Proctor's,  a  mile  or  more  from  the  river,  and  bordering  upon  the 
forest,  is  a  tract  of  land  which,  from  its  elevation,  it  is  impossible  to  overflow  properly 
and  sufficiently  to  make  a  good  crop  of  rice,  vet  it  is  planted  and  a  small  crop  raised 
from  it.  On  walking  through  this  field  I  observed  that  in  patches  the  growth  was 
very  slight  and  the  clusters  were  dwarfed  and  yellow.  Pulling  up  a  clump  by  the 
roots  two  or  three  large  white  grubs  were  exposed  which  I  surmised  must  be  the  larva) 
of  the  Chalepua  spoken  of  in  the  American  Entomologist  A  search  of  an  hour  or  so  turned 
up  hundreds  of  the  grubs  and  a  single  specimen  of  the  adult  beetle,  but  no  pups. 

This  field,  then,  was  evidently  the  breeding-place  from  whence  came  the  beetles 
which  injured  the  young  rioe  in  May  and  June.  The  fields  are  drained  for  planting 
in  March,  the  young  rice  grows  fast,  and  in  May  the  beetles  appear,  and,  working 
into  the  ground,  feed  upon  the  roots  of  the  plants.  When,  however,  in  June,  the  1 
fields  are  flooded  with  the  harvest-water  the  beetle  and  the  grub  (which  will  have 
hatched  before  that  time)  are  drowned  out  and  do  no  more  harm  except  in  such  spots 
as  are  not  reached  by  the  water.  During  all  the  rest  of  the  year  the  insect  will  be 
found  in  all  probability  in  such  fields  as  the  one  mentioned. 

But  not  alone  from  such  chance  fields  as  this  are  the  plantations  supplied  in  early 
summer  with  the  beetles,  for  along  the  backs  of  the  plantations  and  along  the  banks 
between  fields  above  the  water-mark  grows  a  certain  quantity  of  volunteer  rioe,  and 
upon  its  roots  the  beetles  and  their  larva  feed  unmolested  and  fly  out  in  spring  to 
stock  the  drained  fields. 

The  remedy  will  be  found  in  planting  such  fields  as  cannot  be  thoroughly  over- 
flowed at  will  for  a  year  or  so  in  some  other  crop  than  rice,  and  in  cleaning  out  as 
thoroughly  as  possible  such  volunteer  rice  as  grows  above  the  water-mark.  The 
Chalepus  is  an  insect  which  a  little  care  will  render  innoxious.  I  was  unable  to  leapi 
that  it  had  mlured  upland  rice  in  the  back  country,  but  as  that  crop  increases  in  im- 
portance it  is  highly  probable  that  it  will  be  heard  from,  and  there  it  will  be  almost 
impossible  to  fignt  it  successfully.    There  seems  to  be  but  one  brood  a  year. 
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The  beetles  from  the  larv®  sent  by  Mr.  Howard  issued  iii  the  latter 
part  of  September  and  in  early  October. 

STRUCTURAL  AND  DESCRIPTIVE. 

The  genus  Chalepus  belongs  to  the  tribe  Dynastini  of  the  Searabteida* 
Pleurosticti,  in  which  subfamily  the  posterior  abdominal  spiracles  are 
plaeed  ia  the  ventral  portion  of  the  abdomen.  Omitting  here  the  genus 
Phileurus,  the  North  American  genera  of  this  tribe  form  two  division's, 
the  first  containing  those  forms  in  which  the  head  or  thorax  are  armed 
in  both  sexes,  the  best-known  illustration  being  Dyna*te&  tityits.  Tlio 
second  division  includes  the  genera  with  unarmed  head  and  protborax. 
There  are  only  two  of  these  genera  existing  in  our  tauna,  Cyclocephala 
and  Chalepus,  distinguished  from  each  other  by  the  form  of  the  mandi- 
bles, which  in  the  former  genus  are  narrow  and  scarcely  curved,  while 
in  Chalepus  they  are  broad?  rounded  externally,  aud  curved.  There  are 
no  stridolatmg  organs  in  either  genus,  and  the  males  have  the  terminal 
joint  of  anterior  tarsi  much  enlarged.  Both  genera  are  peculiar  to  the 
New  World,  being,  however,  best  represented  in  South  America.  Of 
Cyclocephala  quite  a  number  of  species  occur  in  the  more  southern  por- 
tions of  the  United  States,  but  only  two  species  of  Chalepus  are  known 
from  North  America,  C.  obsoletu&f  from  Southern  California,  and  the 
species  under  consideration,  which  occurs  from  New  York  southward 
and  westward  extending  to  Texas  aud  Mexico.  It  appears  to  be  most 
frequent  in  Georgia,  Alabama,  and  Florida.  It  may  be  recognized  by 
the  following  characters : 

Average  length,  16n,in.  Black,  shining;  an tennie, mouth  parts  and  tarsi  piceous- 
red.  Clypeus,  flat,  truncate  in  front,  finely  margined,  anteriorly  almost  smooth,  pos- 
teriorly finely  and  sparsely  punetnlate;  head  entirely  unarmed,  sparsely  punctutate. 
Thorax  bisinnate  in  front,  truncate  at  base,  unarmed,  sparsely  and  irregularly  punc- 
tate, base  margined  only  near  the  angles.  Elytra,  oblong-oval,  a  little  shorter  in  the 
female ;  a  single  sutural  and  four  pairs  of  dorsal  striae  composed  of  shaUow  approxi- 
mate punctures,  the  striae  themselves  hardly  impressed ;  outer  pair  of  -strife  less  reg- 
ular and  connected  with  the  third  pair  at  the  humeri ;  interstices  betweeji  each  pair 
of  striae  wide,  irregularly,  not  densely. punetnlate,  interstices  between  the  individual 
stria)  of  each  pair  narrow  and  smooth ;  apex  of  elytra  irregularly,  coarsely  and  mgosely 
punctate.  Beneath,  very  shin ing,  smooth ;  sides  of  mesosternum  and  of  abdomen  punc- 
tate.   Anterior  tibiai  trident  ate. 

The  larva  has  the  general  aspect  of  the  ordinary  White  Grub,  and 
may  be  reeognized  with  the  assistance  of  our  figure.  We  append  a  de- 
scription for  the  benefit  of  Coleopterists: 

Full-grown  larva,— Length  when  crawling  about  31mm  (abont  an  inch  and  a  quar- 
ter). The  curve  of  the  body  is  not  very  pronounced.  Oolor  white,  although  most 
specimens  have  a  bluish  tinge  on  account  of  the  black  earth  with  which  they  are  tilled, 
the  last  two  jaints  appearing  almost  black;  labium  and  basal  two-thirds  of  mandi- 
bles reddish  brown;  a  spot  at  the  inner  base  of  mandibles,  and  the  apical  third  of 
mandibles,  black ;  antenna)  and  the  other  mouth  parts  and  legs  pale  brownish-yollow ; 
stigmata  orange;  a  poorly-defined  yellowish  spot  above  the  first  abdominal  stigmata; 
a  corneous  yellowish  ridge  from  the  first  pair  of  legs  to  the  ba«o  of  the  head,  brown  at 
edge.  Body  sparsely  clothed  with  hairs  and  with  a  transverse  row  of  bristles  on  each 
dorsal  ridge,  most  marked  on  joints  2  to  6 :  a  number  of  stiff  hairs  around  dorsal  mar- 
gin of  anal  joint.  Ventral  surface  of  abdomen  beset  with  brown  bristles.  Antennro 
4-jointed,  with  a  pronounced  bulbus;  joints  1  and  2  long,  subequal  in  length ;  joints 
3  and  4  subequal  in  length  and  each  somewhat  more  than  half  as  long  as  1 ;  joUit  3 
with  a  slight  prolongation  on  its  inner  side  at  tip;  maxillary  palpi  3-joiuted,  joints 
subequal  in  length ;  labial  palpi  small,  2-jainted ;  mandibles  large  with  four  pro- 
nounced teeth,  of  which  the  second  and  tliiid  are  smallest  and  are  closely  united ; 
max i Hie  4-dentate.  Whole  surface  of  head  and  base  of  labrum  qniro  closely  punctate 
and  furnished  with  spar&o  yellowish  bristles;  terminal  portion  of  labrum  and  the  man- 
dibles not  punctate,  but  with  delicate,  sparse,  impressed  lines. 

•  We  have  had  no  opportunity  to  examine  this  species,  which  was  described  by  Dr. 
Le  Conte  iu  the  Proceedings  Ac  So.,  Phi  lad.,  1854,  p.  222. 

9  AG 
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THE  WATER  WEEVIL. 

(Lissorhoptrus  simplex  Say.) 

Order  Coleoptera  ;  fobnly  Curouuonh>j& 

[Plate  VI,  Fig.  4.] 

HABITS  AND  NATURAL  HISTORY. 

For  many  years  the  rice  planters  of  the  Savannah  have  been  familiar 
with  two  insects  which  they  have  called  "  the  maggot*  and  the  "  Water 
Weevil,"  the  former  a  minute,  white,  rather  slender,  legless  grub,  living 
at  the  roots  of  the  plant,  and  the  latter  a  small,  gray  weevil  feeding 
upon  the  leaves.  To  Col.  John  Screven  is  due  the  credit  for  the  first 
suggestion  of  the  identity  of.  these  two  insects — that  the  maggot  is  the 
larva  form  of  the  weevil^ — and  we  quote  from  his  letter  which  we  pub- 
lished in  the  American  Naturalist  (1881,  p.  483),  in  connection  with  some 
remarks  of  our  own  on  the  scientific  position  of  the  species: 

I  send  you  by  express  a  number  of  "  Water  Weevils"  preserved  in  alcohol,  together 
with  some  specimens  of  the  young  rice  leaves  on  which  they  were  found  feeding.  You 
wiU  observe  on  the  latter  the  method  of  the  insect  in  feeding,  and  will  find  no  diffi- 
culty in  concluding  that  when  insufficient  numbers,  as  is  sometimes  the  fact,  they 
may  do  much  damage  in  the  rice-fields. 

I  have  observed  with  great  interest  and  attention  your  allusion  to  this  insect  in  the 
general  notes  from  the  American  Naturalist,  February,  1881.  But  it  has  suddenly  oc- 
curred to  me  as  possible  that  these  "  Water  Weevils"  are  the  perfect  insect  of  the 
"  maggot "  larva  which  I  sent  you  last  summer.  Allow  me  to  suggest  some  reasons 
for  this  opinion. 

1.  Both  the  weevil  and  the  maggot  are  water  insects ;  both  seek  the  same  food, 
namely,  the  rice  plant,  differing,  however,  in  this,  that  the  one  feeds  on  the  leaf  and 
the  other  on  the  root  of  the  plant. 

2.  They  differ  in  the  periods  of  existence,  the  weevil  appearing  in  April  and  May,  the 
maggot  in  the  summer  months;  but  this  may  account  merely  for  the  time  and  circum- 
stances necessary  to  incubation.  Among  the  specimemroent  you,  I  found  several  pairs 
in  what  appeared  to  be  the  act  of  copulation.  These  specimens  were  taken  yesterday, 
April  29,  many  of  them  in  the  very  spot  where  were  found  the  maggots  which  I  sent  you  last 
summer.  My  first  note  of  the  latter  was  July  13,  and  allowing  one  week  for  the  ap- 
pearance of  the  weevil  after  the  fields  are  inundated  for  the  stretch  flow,  the  latter 
would  be  found,  say,  April  17,  making  an  interval  of,  say,  ninety  days  between  weevil 
and  maggot,  or  between  the  beetle  and  the  larva.  This  may  appear  an  over-long 
period,  but  I  assume  that  water  is  necessary  to  the  generation  and  existence  of  this 
insect.  Now,  the ' '  stretch  water  "  does  not  last  more  than  thirty  days.  At  the  expira- 
tion of  this  time  the  fields  are  drained  and  kept  dry  for  at  least  thirty,  very  often  forty, 
days,  and  I  presume  that  from  this  fact,  forbidding  incubating  during  this  period,  it 
would  not  commence  tmtil  the  harvest-now  is  put  on  the  fields,  In  1880  this  flow  was 
applied,  say,  June  18.  The  maggot  was  found  July  13,  say, .thirty  days  after.  I  am 
quite  ignorant  of  the  periods  of  insect  incubation,  but  it  appears  that  if  water  is  neces- 
sary to  the  generation  and  existence  of  this  insect,  the  "maggot"  larva,  if  from  tbe 
Water  Weevil,  will  hatch  within  thirty  days  after  the  harvest  water  is  applied  to  the 
field. 

3.  The  Water  Weevil  and  the  maggot  are  found  in  the  same  habitat,  and  both  dis- 
appear on  the  removal  of  the-  water  in  which  they  live.  I  may  note  here  that  the 
weevil  is  sluggish  in  its  habits,  is  easily  caught,  and  never  "plays  'possum."  It  is  seen 
in  the  greatest  numbers  In  the  early  morning,  feeding  on  the  delicate  leaves  of  the 
plant,  and  seeks,  crawling  down  the  stem,  tbe  cooler  recesses  under  water  as  the  sun 
grows  warmer.    Many,  however,  feed  all  day. 

The  following  is  quoted  from  Mr.  Howard's  report: 

The  Water  Weevil  is  a  very  common  insect  in  the  rice-fields,  and  I  judge  from  my 
observations  that  only  when.it  exists  in  enormous  numbers  is  the  damage  appreciable. 
At  the  time  of  my  visit  the  larv»  in  all  stages  of  growth  were  very  abundant  at  the 
roots  of  the  rice!  while  the  adults  were  comparatively  rare.    Almost  any  healthy-look- 
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ing  clump  of  rice  when  palled  up  showed,  upon  careful  examination,  the  white  studs 
at  the  roots.  They  are  rather  difficult  to  find  on  account  of  their  small  size,  and  the 
best  way  to  obtain  them  is  to  carefully  wash  away  the  dirt  from  the  roots  in  a  basin 
of  water.  Upon  finding  the  first  larva  I  carefully  examined  the  nearest  rootlets,  but 
could  find  no  marks  of  injury,  yet  the  grubs  undoubtedly  feed  upon  them.  Occa- 
sionally in  a  field  would  be  seen  a  clump  or  so,  or  even  a  patch,  which  had  a  yellow, 
sickly  appearance,  quite  characteristic,  and  differing  from  the  "  blast"  spoken  of  later. 
Upon  the  roots  of  such  clumps  the  larv®  were  always  more  abundant.  I  have  counted 
twenty-three  upon  the  roots  of  a  single  seed  clump,  and  there  were  undoubtedly  some 
which  escaped  my  attention. 

This  larva  does  not  make  its  appoarance  on  the  roots  until  the  harvest  water  is 
put  on.  I  saw  no  specimens  on  the  roots  of  rice  in  the  dry  field,  which  was  infested 
oy  Chalepus.  Colonel  Screven,  who  has  studied  the  point  very  carefully,  is  of  the 
opinion  tnat  the  larva  is  dependent  for  its  existence  upon  the  water.  The  noetic  has 
gotten  its  common  name  01  <rVVater  Weevil"  from  the  fact  that  it  is  found  only  when 
the  fields  are  overflowed. 

Hence,  Colonel  Screven  proposes,  in  case  of  extensive  damage  by  these  larva,  to  drain 
the  fields  as  a  remedy.  That  this  would  prove  quite  satisfactory,  if  persisted  in  suffi- 
ciently, I  feel  satisfied,  both  from  a  comparison  of  the  overflowed  and  dry  fields,  and 
from  the  fact  that  the  spiracles  of  the  larv®  while  present  are  few  and  rudimentary ; 
but  it  would  take  so  long  for  the  fields  to  dry  out  sufficiently  that  meantime  the  crops 
would  suffer  even  more,  perhaps,  than  by  the  attacks  of  the  weevils.  It  may  also  be 
urged  against  this  proposed  remedy  that  this  insect  Undoubtedly  breeds  upon  other 
water  plants  and  is  far  from  being  confined  to  rice;  hence,  even  if  the  larvie  were  effect- 
ually "  driven  out,11  the  fields  would  soon  again  become  populated  from  other  sources. 

No  pup®  were  found  by  Mr.  Howard,  and  the  beetles  were  quite  rare 
in  the  fields  at  the  time  of  his  visit  (August  20),  and  were  difficult  to 
capture  when  found.  Their  favorite  station,  in  midday  at  least,  is  down 
in  the  sheath  of  the  leaves,  out  of  sight,  or  nearly  so.  Although  slug- 
gish they  drop  into  the  water  when  disturbed.  In  the  adult  state  they 
do  but  little  damage  unless  very  numerous.  Their  work  on  the  leaves 
is  usnally  perceptible  as  a  brownish  patch  near  the  mid  rib.  The  leaf 
is  not  cut  entirely  through  by  them. 

From  the  information  at  hand  it  is  impossible  to  state  the  number  of 
broods.  According  to  Colonel  Screven's  letter,  the  beetles  were  very 
abundant  in  late  April  and  May,  and  presumably  disappear  later.  Mr. 
Howard,  the  third  week  in  August,  found  full-grown  larv©  and  a  few 
beetles,  so  that  there  was  abundant  time  for  the  production  of  another 
generation. 

The  species  is  extremely  common  in  all  parts  of  the  United  States 
(east  of  the  dry  regions  of  the  west)  wherever  there  are  swampy  places- 
Here  the  beetles  may  be  found  at  all  seasons  of  the  year — in  the  wanner 
season  in  the  swamp,  in  winter  time  under  old  leaves  and  other  shelter 
in  drier  places  near  the  swamps.  The  beetle  is  just  as  much  at  home 
under  water  as  out  of  it,  though  not  surrounded  by  an  air-bubble,  as  in 
Hydrophilidce,  ElmidsB,  Psephenus,  and  others.  It  appears  probable 
that  it  carries  its  supply  of  air  between  abdomen  and  elytra,  the  slow 
respiration  peculiar  to  most  Rhynchophora  no  doubt  enabling  it  to  re- 
main for  a  long  time  in  its  watery  element  without  renewing  this  air 
supply.  It  evidently  feeds  on  a  great  variety  of  plants,  having  been 
actually  observed  to  feed  on  Sagittaria.  Scirpus,  Cyperus,  Nyjnphaea, 
and  Muphar,  besides  wild  and  cultivated  rice. 

The  shape  of  the  "maggot"  is  different  from  that  of  the  ordinary 
Gurculionid  larva,  and  it  resembles  much  more  the  larva  of  a  Oeram- 
bycid,  or  "Long-horn  beetlQ.w 

In  fact,  from  its  shape,  we  originally  took  this  view  and  supposed  it 
might  be  the  larva  of  Spalaoapsis  suffiusa.*  The  pupa  we  have  not 
studied. 

•This  species  has  meanwhile*  been  bred  by  Mr.  Hubbard  while  on  atrip  on  Indian 
River,  Florida,  from  the  stems  of  Chenopodium  anthelmintioum  (Jerusalem  Oak),  whloh 
harbored,  also,  numerous  larv»  of  Mlppoprti  Umxisoata* 


132         BEPORT   OP  THE  COMMISSIONER  OF  AGRICULTURE. 
STRUCTURAL  AND  DESCRIPTIVE. 

The  genus  Lissorhoptrus,  belonging  to  the  tribe  JErirKini,  is  at  on<# 
distinguished  from  the  numerous  genera  composing  that  tribe  by  one 
character  not  otherwise  occuring  in  this  and  allied  tribes  of  Ourcu- 
lionidae,  viz.,  the  smooth  and  shining  antennal  club  which  is  annolated 
only  at  the  outer  third.  The  deceptive  resemblance  we  find  so  often  in 
Bhynchophora  between  species  of  different,  and  often  widely  separated, 
genera  is  well  illustrated  in  our  species,  as  without  examining  the  dis- 
tinguishing generic  featuresit  is  hardly  to  be  distinguished  from  a  small 
Bagous,  and  still  less  from  Onychylis  nwrirostris  Boh.  It  was  originally 
described  by  Say  (Ourcul.,  29 ;  ed.,  Le  Conte,  L  p.  297)  as  Bagous  simplex. 
and  Dr.  Le  Conte  founded,  in  1876,  the  genus  Lissorhoptrus  upon  this  ana 
a  second  species,  the  Notiodes  apiculatus  Gyllh.  Both  species  very 
closely  resemble  each  other,  the  only  differences — the  usually  larger 
size  of  apiculatus  and  the  transverse  lateral  impression  on  the  thorax  of 
simplex,  which  is  wanting  in  apiculatus — being  hardly  of  specific  value. 

The  following  description  will  illustrate  the  general  appearance  of 
our  species,  though  as  already  stated  the  smooth  antennal  club  is  the 
most  important  character  for  the  distinction  of  the  species: 

Lissorhoptrus  simplex.— Imago.— Average  length  from  tip  of  thorax,  2^m.  Ob- 
long-oval, covered  with  large,  dirt-colored  scales,  but  usually  entirely  enveloped  in 
an  argillaceous  coating,  which  renders  soales  and  sculpture  irreoo^nizable.  Rostrum 
stout,  as  long  as  head  and  thorax,  subcylindrical,  densely  rugosely  p^unotulate,  neither 
sulcate  nor  carinate :  head  densely  punctulate.  Thorax  as  long  as  wide,  constricted 
anteriorly,  lateral  lobes  well  developed,  sides  moderately  rounded,  base  truncate,  a 
finely  impressed  median  line,  surface  densely  rugosely  punctate,  sides  at  middle  with 
a  shallow  transverse  impression.  Elytra  much  wider  at  base  than  thorax  and  about 
twice  as  long;  humeri  oblique,  strongly  declivous  at  apex,  punctate-striate,  inter- 
stices wide,  subconvex,  3d  and  5th  more  prominent  at  declivity  than  the  rest.  Pro- 
sternum  flattened,  transversely  impressed  in  front  of  cox& :  abdomen  coarsely  punc- 
tate. Tibi®  somewhat  curved,  armed  with  a  strong  terminal  hook ;  tarsi  narrow,  third 
joint  not  emarginate ;  claws  slender,  approximate. 

Larva. — Length  when  fall  grown,  7*™  (a  little  more  than  a  quarter  of  an  inch). 
Straight,  slender,  tapering  very  gradually  from  second  thoracic  Joint  to  end  of  abdo- 
men ;  fofetless ;  on  the  dorsum  of  each  of  joints  5-10  is  a  pair  of  movable,  pale-brown- 
ish thorns,  the  anical  ends  of  which  are  split  and  somewhat  resemble  true  claws. 
General  color  white;  mouth-parts  brown.  Head  rounded,  convex,  oorneous;  upper 
surface  smooth,  without  hairs :  Y-shaped  suture  distinct ;  anterior  oorder  sinuatoou 
each  side,  broadly  arcuate  in  the  middle.  Ocelli  two  on  each  side,  the  first  near  the 
anterior  border  of  the  head,  behind  the  insertion  of  the  mandibles,  consisting  appar- 
ently of  a  group  of  three  minute  pigment  cells  beneath  the  surface  of  the  head,  at 
the  base  of  a  bristle ;  the  second  a  short  distance  behind  and  above  the  first,  consist- 
ing of  a  very  minute  siugle  pigment  cell.  Antenna)  scarcely  visible  as  minute  tuber- 
cles upon  the  anterior  border  of  the  head  near  the  angles  of  the  clypeus.  Clypens 
separated  from  the  front  by  an  impressed  line,  transverse,  narrowed  anteriorly; 
broadly  emarginate  at  apex.  Labrum  short  transverse,  bearing  bristles  in  fronf.  Man- 
dibles broadly  triangular,  obscurely  bideutate,  molar  surface  concave,  not  prominent. 
Maxillae  prominent,  broadly  triangular,  moderately  thickened,  with  two  or  three 
bristles  on  the  under  surface ;  terminating  in  a  two-jointed  palpus  and  a  short  tri- 
angular connate  lobe ;  the  first  joint  of  the  palpus  as  broad  as  long,  terminal  joint 
cylindrical,  elongate,  projecting  beyond  the  mandibles ;  the  lobe  beariug  inside  five 
or  six  curved  spines.  Labium  consisting  of  a  very  large  triangular  mentum  and  a 
cordiform  palpigerous  piece.  Labial  palpi  divergent,  the  basal  joint  tuberculous,  the 
terminal  joint  elongate,  conical.  No  distinot  ligula  is  visible  between  the  widely- 
separated  labial  palpi. 

Thoracic  joints  transverse ;  the  first  longer,  truncate,  conical ;  the  seoond  and  third 
equal  in  length  to  the  following  abdominal  joints,  and  slightly  exceeding  them' in 
width.  The  first  8  abdominal  segments  subequal  in  length,  gradually  decreasing  in 
width  posteriorly,  the  seoond  to  the  seventh  bearing  above  a  transverse  oval  promi- 
nence, each  surmounted  by  a  pair  of  short  spines  curving  forward ;  the  terminal  ninth 
segment  short,  obtusely  conical,  without  anal  prominence. 

A  sligle  pair  of  spiracles  ouly  is  discernible;  these  are  placed  upon  the  sides  of  the 
prothoraoio  joint  just  above  the  lateral  prominence. 

The  sides  of  the  body  present  a  double  line  of  prominences,  beginning  upon  the 
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first  thoracic  joint  as  a  single  longitudinal  fold,  which,,  upon  the  nine  following  joints, 
divides  longitudinally  into  an  upper  and  lower  fold,  rising  into  tubercles  upon  each 
joint.  The  upper  row  of  tubercles  decrease  and  the  lower  row  increase  in  prominence 
from. the  anterior  to  the  posterior  segments;  the  two  terminal  segments  have  each  a 
single  lateral  fold. 

The  body  of  the  yellowish-  wliite  larva  is  cylindrical,  somewhat  thickened  anteriorly, 
and  curved  backward  in  the  form  of  a  letter  J,  without  visible  hairs  or  trace  of  pro- 
legs.    The  head  is  capable  of  being  retracted  into  the  prothoracic  joint. 

Descriptionstrf  Curculionid  larva)  are  few  in  number,  and  a  comparison  of  this  with 
its  nearest  relatives  is  not  at  present  possible.  Except  in  its  peculiar  curvature,  the 
reverse  of  that  seen  in  most  Rhynchophorons  larva?,  it  does  not  probably  deviate 
widelyfrom  the  normal  type.  From  the  larviB  of  Baridiua  vestttus  Schonh.  (Candeze, 
Histoire  des  Metamorphoses  de  quelques  Coleopteres  Exotiques,  p.  48,  pi.  IV,  fig.  3) 
the  larva  of  Lissorhoptrus  differs  notably  in  the  form  of  the  mentum,  the  absence  of 
abdominal  spiracles,  the  presence  of  ocelli,  the  distinct  Y-suture  of  the  head,  and  the 
dorsal  recurved  spines. 

THE  BICE  STALK  B&ffiR. 

(Chilo  oryzaelluSy  N.  Sp.) 

Order  Lepidoptera;  family  Chilonidje. 

[Plate  VII,  Fig.  1.] 

HABITS  AND  NATURAL  HISTORY. 

This  species,  the  larva  of  which  was  fouDd  boring  rice  stalks  last 
summer,  is  now  publicly  mentioned  for  the  first  time.  The  moth  is 
handsome  and  is  generically  allied  to  the  species  which  in  the  larva 
state  similarly  infests  the  stalks  of  sugar  cane  and  corn. 

Mr.  Howard,  in  the  report  of  his  observations  at  Savannah,  writes  as 
follows  of  this  insect: 

I  noticed  while  passing  through  the  rice  fields  that  many  of  the  rice  heads  were  dead 
and  white.  I  learned  that  this  appearance  was  known  as  "  white  blast,"  and  that 
the  popular  explanation  of  its  cause  was  " poison  of  the  soil."  Such  an  explanation, 
however,  would  not  account  for  the  dying  of  one  stalk  in  a  bunch,  as  was  almost  invari- 
ably the  case,  so  I  immediately  suspected  insect  work.  I  examined  several  of  the 
blasted  heads  without  finding  any  satisfactory  cause,  the  head  seeming  dead  from  tfco 
base  of  the  grain  duster,  but  below  that  point  the  stalk  appearing  sound.  I  soon, 
however,  found  a  stalk  where  at  the  first  joint  below  the  head,  concealed  by  the 
sheath  of  the  leaf  and  inside  the  stalk,  was  working  a  very  minute  Lenidopterons 
larva,  whitish  in  color  and  striped  longitudinally,  with  two  subdorsal  stripes  of  red- 
dish-brown. Soon  after  I  fttand  other  larger  larvre  of  the  same  species  lower  down 
in  the  stalk,  and  at  last  reached  a  spot  at  the  intersection  of  two  ditches,  where  I 
found  full-grown  larva  an  inch  long,  nuite  at  the  base  of  the  stalk,  and  also  one  or  two 
healthy  pup©.  In  these  oases  the  stalk  appeared  dead  quite  to  the  roots,,  all  the  leaves 
being  brown  and  withered.  I  was  told  at  first  that  this  borer  was  quite  new  to  the 
planters,  and  I  therefore  studied  it  with  a  great  deal  of  interest ;  later,  however,  I 
was  informed  that  it  had  been  observed  before.  In  perhaps  one-fifth  of  the  stalks 
afflicted  with  the  blast  this  larva,  either  large  or  small,  was  found.  I  never  found  more 
than  one  full  grown  individual  in  a  stalk,  but  frequently,  found  from  one  to  six  or 
eight  young  ones.  All  sections  of  the  stalk  seemed  equally  liable  to  be  infested,  the 
smaller  larva  being  usually  found  nearer  the  head  wherojthe  stalk  is  smaller,  while 
the  larger  individuals  from  necessity  were  found  lower  down. 

The  larva,  as  it  increases  in  size,  does  not,  however,  continue  its  burrow  down  the 
center  of  the  stalk  to  roomier  quarters,  as  it  might  easily  do,  but  apparently,  when  the 
stalk  becomes  too  small  for  it  at  any  one  point,  it  bores  its  way  out  Through  a  circular 
hole  and!  crawls  down  the  outside  of  the  stalk  to  a  lower  point  and  enters  again.  The 
holes  of  exit  and  entrance  are  usually  hidden,  except  at  the  very  base  of  the  stalk,  by 
the  clasping  base  of  a  leaf,  the  larva  being  obliged  apparently  to  work  its  way  into 
this  tightly-fitting  crevice  in  order  to  get  sufficient  purchase  to  bore  through  tile  hard 
stalk. 

There  seems  little  enough  for  tho  larva  to  feed  upon  in  the  stalk,  and  it  only  eats 
the  feyer  lining  the  stalk  cavity.    I  have  seen  a  larva  passi  ug  from  one  stalk  to  another, 
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though  I  doubt  whether  it  is  customary  for  a  single  larra  to  destroy  more  than  one 
stalk  in  the  course  of  its  growth. 

When  a  larva  ia  ready  to  transform  (it  is  then  at  the  base  of  the  stalk)  it  continues 
its  hole  of  entrance  through  the  inclosing  leaves,  making  it  at  the  same  time  larger. 
It  then  returns  to  a  higher  position  in  the  stalk  (from  one  to  two  inches  above  the 
aperture)  and  transforms  without  reversing  its  position,  and  with  its  head  away  from 
the  opening.  The  duration  of  the  pupa  state  is  not  more  than  5  or  6  days.  No  obser- 
vations have  yet  been  made  on  the  eggs,  but  they  are  probably  laid  on  the  upper  leaves 
close  to  the  stalk. 

There  is  no  evidence  of  an  earlier  brood  in  the  cultivated  fields,  as 
every  burrow  examined  contained  either  larvae,  pupae,  or  fresh  pupa 
skins  at  the  time  that  harvest  had  already  commenced.  In  the  volun- 
teer rice,  however,  another  brood  is  probably  developed. 

The  duration  of  the  pupa  state  varied  in  our  vivaria  from  seven  to 
twelve  days,  and  the  moihs  issued  from  August  20  to  September  5. 
The  moth  is  of  a  very  pale-yellowish  or  straw-yellow  color,  with  golden 
cilia  to  the  front  wings,  a  few  golden  scales  scattered  over  the  disk,  and 
a  series  of  seven  black  dots  on  the  hind  margiu.  It  has  an  average  ex- 
panse of  a  trifle  more  than  an  inch  (27min). 

ENEMIES. 

Dipterous  lame  were  found  destroying  a  pupa  inside  the  stalk,  and  in 
a  single  instance  there  has  been  bred  from  them  Phora  aletice  Comstock, 
a  fly  whose  larv®  were  supposed  to  be  parasitic,  but  which  seem  to  be 
more  scavengers  than  parasites. 

PBBVENTIVE  MEASURES. 

The  borer,  in  the  fields  Mr.  Howard  examined,  occurred  in  about  one- 
fifth  of  the  blasted  stalks.  It  was  sufficiently  abundant,  in  fact,  to 
make  its  destruction  a  matter  of  some  importance.  The  later  brood,  if 
there  is  one,  must  take  to  the  volunteer  rice  around  the  edges  of  the 
fields,  or  to  the  large  grasses  growing  upon  the  embankments,  though 
none  were  found  in  such.  It  is  the  custom,  some  time  during  the  winter, 
to  burn  the  stubble  over  the  entire  plantation.  Great  care  is  how- 
ever taken  not  to  allow  the  fire  to  reach  the  trash  near  or  upon  the 
embankments,  as  the  soil  of  which  these  are  made  is  of  such  a  character 
as  to  burn  readily,  and  their  bulk  would  be  greatly  reduced  by  such  a 
burning.  Instead,  then,  of  burning  the  weeds  and  volunteer  rice  along 
these  banks  they  are  simply  cut.  It  is  probably  here  that  the  insect 
hibernates,  either  as  larva  or  pupa,  and  it  will  be  necessary  to  cut  most 
careftilly  the  wild  rice  and  grass  close  to  the  ground  and  carry  it  to 
some  safe  place  where  it  can  be  thoroughly  burned. 

STRUCTURAL  AND  DESCRIPTIVE. 

We  have  had  some  difficulty  in  deciding  as  to  the  true  specific  deter- 
mination of  this  insect,  chiefly  because  of  a  close  general  resemblance 
which  it  must  possess  to  other  species.  Mr.  Grote,  when  we  showed  him 
a  specimen  last  autumn  in  New  York,  thought  it  might  possibly  be  his 
Oh%h  crambidoides,  while  Professor  Fernald  determined  it  from  aspecimen 
which  we  sent  him  as  Diphryx  prolatella  Grote,*  stating  at  the  time  that 
he  might  be  wrong,  but  that,  having  seen  Mi*.  Grote's  type,  he  consid- 
ered our  insect  identical  with  it  so  far  as  he  could  trust  his  recollection. 
The  specific  description  of  D.proltxtella  certainly  doe»agree  very  closely 

»N.  Am.  MothSj  BulL  U.  S.  GeoL  Survey;  VI,~No.  2,  p.  273. 


REPORT  OP  THE  ENTOMOLOGIST.  135 

with  the  species  we  are  considering,  which  has  also  the  mucronate 
cly  pens  of  Diphryx,  but  in  order  to  refer  our  insect  to  D.  prolatella  we  must 
assume  that  Mr.  fcrote  erected  his  new  genus,  Diphryx,  on  a  mutilated 
specimen  which  had  lost  its  maxillary  and  part  of  its  labial  palpi,  for 
the  genus  is  founded  on  short  labial  papi  which  hardly  exceed  the  fece. 
and  the  absence  of  maxillary  palpi — characters  decidedly  exceptional 
and  remarkable  in  the  family.  In  order  to  settle  the  matter,  therefore, 
we  again  referred,  through  Mr.  Henry  Edwards,  a  perfect  specimen  to 
Mr.  Grote,  who  upon  this  second  more  careful  examination  decides  that 
it  is  neither  of  the  species  mentioned  but  an  undescribed  species  of  Chilo. 
It  is  in  fact,  as  we  have  always  felt,  congeneric  with  the  larger  sugar-cane 
and  corn  borers  treated  of  in  the  last  annual  report  of  the  Entomologist 
(pages  240-245)  under  the  generic  name  IHatrcea. 

The  characters  of  the  genus  Ghilo  of  Ziuoken-Sommer,  are  given  by 
Heinemann  as  "Male  antennae  but  little  longer  than  those  of  female. 
Palpi  long,  projected  horizontally,  compressed.  The  hind  midrib  of 
hind  wings  with  long  hairs.  Abdomen  of  female  without  terminal  tuft.* 
Zeller,  more  recently,*  adds  to  the  few  characters  of  the  genus,  the  long 
abdomen,  especially  of  the  female,  which  extends  much  beyond  the  inner 
angle  of  the  hind  wings;  he  also  mentions  the  acute  apex  of  primaries, 
the  ppint  being,  however,  not  specially  separated  from  the  hind  border. 
Accepting  Mr.  Grote's  decision,  since  we  have  no  opportunity  of  exam- 
ining the  type  of  his  Diphryxfi  we  would  characterize  our  Eice  borer  as 
follows: 

Chilo  ORY£eellus  n.  «p. — Imago, — Expanse,  22-32mm.  Male,  general  color  pale 
ochreous.  Labial  palpi  quite  btulhy  and  slightly  broadening  at  tip,  horizontal  or 
slightly  depressed,  nearly  as  long  as  head  and  thorax  together,  with  numerous  black 
scales  and  hairs  intermixed  -with  the  paler  ones;  maxillary  palpi  quite  prominent  and 
with  bat  a  few  dark  scales.  Primaries  rather  darker  than  secondaries,  due  to  scattered 
ferruginous  and  dusky  scales  between  the  veins,  most  persistent  in  an  oblique  Hne 
from  apex  to  just  beneath, and  within  the  disc;  many  of  these  scales  have  a  golden 
luster,  and  a  more  or  less  distinct  series  of  such  scales  form  a  narrow,  subterminal 
line,  rounded  and  curving  away  from  the  apex ;  a  series  of  seven  black  points  along 
the  posterior  margin;  the  fringes  pale  golden.  Under  surface  pale,  dingy-yeUow, 
with  the  seven  marginal  dots  of  primaries  well  indicated,  and  a  few  dusky  dots  showing 
on  hind  margin  of  secondaries.  Female  differs  in  being  somewhat  larger,  in  having 
the  abdomen,  the  hind  wings  above,  and  the  whole  under  surface  silvery-white.  The 
primaries  have  less  brown  about  them  and  the  labial  palpi,  though  equally  long,  are 
less  bushy,  and  compressed  so  as  to  be  more  pointed. 

Described  from  four. males  and  six  females  bred  from  rice  culms. 

Larva. — Average  length,  23lnm.  Diameter  a  little  over  3**™ ;  abdominal  joints  1-7 
equal  in  size,  the  second  and  third  thoracic  joints  slightly  broader.  Head  dark  brown, 
polished,  furnished  with  a  few  stiff,  brownish  hairs.  Cervical  shield  light  brown, 
median  line  still  paler,  front  margin  whitish ;  a  blackish  triangular  spot  widening 
towards  the  lateral  margin  each  side  of  medio-dorsal  line.  Color  of  body  pale  yellow  ish- 
white,  slightly  transparent,  marked  with  four  rather  indistinct,  pale,  purplish  stripes, 
of  which  those  bordering  the  stigmata  are  scarcely  half  as  broad  as  the  others.  The 
piliferous  spots  are  large,  oval,  pale-yellowish,  and  polished.  Stigmata  small,  trans- 
versely oval,  brown,  the  last  pair  twice  as  large  as  the  others.  Anal  plate  yellow, 
polished,  furnished  with  a  row  of  three  hairs  upon  each  side  and  two  near  middle; 
it  is  marked  with  a  few  brownish  spots.    Legs  yellow. 

Pnpa. — Length,  n1"™.  Color,  yellowish»-brown :  head,  thorax,  wing-sheaths,  and 
stigmata  somewhat  darker:  eyes  black.  Head  bent  forward,  its  front  somewhat 
pointed.  Thorax  with  very  fine  transverse  stria.  Abdominal  joints  5-7  armed  dorsally 
near  their  anterior  margin  with  numerous  very  minute  brownish  thorns;  aU  joints 
with  extremely  fine  granulations.  Stigmata  projecting.  Tip  of  last  joint  rounded, 
with  a  longitudinal  lateral  Impression ;  expanded  dorsally  into  two  flattened  projec- 
tions, each  being  divided  into  two  broad  teeth. 

•Hotsb  Soc.  Ent.  Rossicaa,  XVI. 

t  As  Mr.  Grote's  types  are  in  London  hemay  be  mistaken  even  in  his  final  opinion,  and 
the  careless  manner  in  which  he  has  often  made  other  genera  renders  it  quite  possible 
that  Diphryx  is  a-myth,  founded  on  an  imperfect  specimen  as  above  indicated. 


136  RKPORT   OF   THE    COMMISSIONER   OP   AGRICULTURE. 


WHITE  BLAST. 

While  it  is  possible  that  the  disease  known  to rice-planters  as  "white 
blast"  may  have  no  connection  with  injuries  by  insects,  still  it  seems 
necessary  to  give  it  some  little  consideration  here,  as  it  may  prove  that 
insects  piny  a  iflost  important  part  in  relation  to  it.  We  quote,  there- 
fore, from  a  letter  from  Colonel  Screven : 

It  is  not  uncommon  to  see  a  very  few,  perhaps  as  few  as  a  half  dozen,  heads  shoot 
out  white  or  blasted  in  an  area  of  150  feet  square  (a  rice-field  half  acre),  especially 
near  the  water-gates,  where  the  growth  is  commonly  most  luxuriant.  Planters  have 
long  known  that  this  is  caused  by  a  small  white  worm,  which  bores  into  the  staljt  be- 
low the  head.  After  shooting  out  white  these  heads  turn  gray,  from  exposure  to  the 
weather.  Usually  the  damage  from  this  canse  is  too  trifling  to  call  for  more  than  pass- 
ing attention;  hut  on  my  place  the  damage  was  so  extensive  as  to  demand  caceful 
attention. 

At  first  I  was  strongly  inclined  to  the  opinion  that,  while  insects  might  unite  with 
them,  that  deleterious  elements  in  the  soil  were  the  main  canse  of  the  blast.  It  was 
evident  that  in  many,  indeed,  in  roost,  instances,  the  blast  was  most  conspicuous  in 
spots  where  the  soil  was  charged  with  salts  and  where  the  plants  showed  want  of 
growth  and  evidences  of  defective  or  morbid  nutrition.  But  evidently  the*  blast  could 
not  be  ascribed  to  bad  soil,  because  all  the  heads  and  stalks  were  not  affected  alike  in 
the  same  spot,  or  when  generated  from  the  same  individual  seed.    Ore  seed  commonly 

S  reduces  several,  sometimes  twoscore  lieada,  All  of  these  heads  form  on  stalks  fed 
y  roots  penetrating  the  same  soil.  If  like  produces  like,  or  like  causes  produce  like 
results,  all  the  heads  from  one  and  the  same  seed,  fed  from  the  same  soil,  would  suffer 
alike  if  the  character  of  the  nutriment  were  the  question.  But  very  commonly  two 
or  three  of  a  few  heads  in  groups  from  the  tame  indivicjual  seed,  all  conditioned  iden- 
tically the  same  as  to  soil{  were  blasted,  while  the  rest  were  perfect  or  nearly  so.  Again, 
the  blast  occurred  also  m  spots  where  the  growth  of  rice  was  excellent  and  the  soil 
known  to  be  good,  as  at  the  angles  of  intersecting  ditches  where  drainage  would  be 
best.  Hence  the  blast  exhibited  a  want  of  uniformity  for  which  soil  poison  or  defective 
soil  would  not  account. 

As  a  general  fact  the  blast  occurred  in  fields  generally  shot  out,  say  July  25,  after 
the  harvest- water  had  been  applied,  say  forty  days,  so  subjecting  the  fields  to  the  same 
conditions  in  regard  to  watering  and  kind  of  water  (at  all  times  drinkable  by  the 
laborers)  and  for  the  same  length  of  time. 

In  the  fields  just  alluded  to  the  blast  was  confined  to  the  margins  between  the  main 
ditches  and  the  embankments,  extending  sometimes  to  the  onter  edges  of  the  main 
ditches,  and  occasionally  a  little  along  the  edges  of  the  quarter  drains.  But  it  was 
marked  and  comparatively  extensive  in  two  instances  in  the  angles  of  fields.  I  cannot 
say  that  in  these  exceptions  the  condition  of  the  soil  would  warrant  blast  more  exten- 
sive in  other  parts  of  the  same  fields,  apparently  in  the  same  condition. 

As  regards  the  appearance  of  blast  upon  the  margin,  it  may  be  mentioned  that  fire 
is  carefully  avoided  on  my  place  on  the  embankments,  in  consequence  of  the  combust- 
ible nature  of  the  soil  of  which  they  are  constructed,  and  that  the  stubble  was  very 
imperfectly  burned  last  winter  on  account  of  its  wetness,  especially  in  the  lowest  part 
of  the  fields  and  margins  where  the  blast  showed  most.  But  as  a  general  thing,  with 
the  exception  to  be  stated,  the  blast  seemed  to  be  associated  with  brackish  and  the 
least-drained  soil.  Whether  such  spots  are  most  attractive  to  insects,  or  their  ova  sur- 
vive there  for  lack  of  the  effects  of  fire  in  attempting  to  burn  stubble  and  brush,  I  know 
not.  But  what  will  explain  the  difference  between  two  adjoining  fields,  alike  brackish 
in  location  and  soil — both  capable  of  being  flowed  with  salt  water— the  one  generally 
affected  by  blast,  the  other  scarcely  at  allT 

The  first  of  these  fields  was  planted  in  April,  the  other  in  May,  a  month  later.  The 
growth  in  both  was  luxuriant,  but  the  heads  first  shot  in  the  former  were  blasted  gen- 
erally over  the  field. 

The  heads  subsequently  shot  were  large  and  healthy.  Here  again  we  find,  on  a 
large  scale,  the  same  want  of  uniformity  of  effect  which  is  logically  and  naturally  to 
be  expected  from  uniformity  of  soil. 

It  was  a  general  fact  that  when  the  blast  was  found  the  maggot  was  also  present: 
but  the  maggot  was  found  to  be  absolutely  harmless  in  my  back  squares,  where  the  soil 
i*  peaty  and  weak  and  where  the  blast,  comparatively  rare,  was  found  exclusively  on 
the  margin.    Here,  also,  the  weevil  was  found. 

I  am  safe,  I  think,  in  the  opinion  that  as  far  as  my  observation  goes  on  my  place  the 
blast  would  not  be  caused  by  ocean  salts  or  these  salts  converten.  In  the  blast  from 
this  cause  the  head  does  not  shoot  out  white  but  with  black  spots  on  the  husk,  the 
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leaf  red  at  the  ends  and  spotted  black,  and  drying  np  afterwards,  the  grains  turning 
finally  black  and  remaining  empty,  or,  if  filling,  "with  soft,  dusky  grain  of  little  value. 
Nor  in  these  cases  are  insect  damages  necessarily  found,  either  from  borer  of  from 
incisions. 

I  cannot  recall  any  other  circumstances  of  value,  while  I  am  thoroughly  aware  that 
the  case  must  be  one  of  dispute.  But  my  conclusions  are  that  the  blast  under  discus- 
sion, on  my  place,  was  in  the  main  produced  by  a  plurality  of  insects — by  the  borer, 
which  penetrated  the  stalk  and  killed  the  head  as  a  rule  outright,  by  its  fly  or  other 
insect,  which  fed  on  the  pollen  of  the  flowers  or  cut  and  fed  on  the  husks  and  their 
primary  contents.    To  these  we  may  add  the  fungus. 

Mr.  Howard  treats  the  "white  blast "  in  his  report  as  follows: 

The  blast  not  caused  by  the  borer  presented  a  very  similar  appearance,  with  the  ex- 
ception that  the  heads  alone  were  aflected,  the  stalks  below  the  heads  remaining  green 
u ud  comparatively  healthy..  That  it  is  due  to  no  local  peculinrity  of  the  soil  is  shown 
by  the  fact  that  often  but  one  stalk  in  a  clump  be ars  a  blighted  head,  the  remaining 
stalks  being  green  and  bearing  normal  heads.  The  green  head  first  turns  yellowish 
and  then  dead  white,  the  distal  end  of  each  grain  having  a  brownish  spot  Later  the 
head  turns  black,  possibly  from  a  fungUA  growth  npon  the  sheaths  of  the  seed.  I  spent 
a  §rreat  deal  of  time  in  examining  such  heads  and  their  supporting  stalks  for  evidences 
of  insect  work,  and  altlipugh  I  found  quite  a  number  either  on  the  head  or  in  the  leaf- 
sheath  below,  none  were  sufficiently  abundant,  in  my  estimation,  to  have  caused  tbe 
damage. 

Upon  nearly  all  of  the  blasted  heads,  where  the  grain  had  wholly  or  partially  formed, 
some  of  the  lower  grains  upon  the  head  had  been  gnawed  by  some  insect  which  had 
been  small  enough  to  enter  the  sheath.  The  only  insect  which  I  found  which  seemed 
capable  of  doing  such  damage  was  Scymnus  fraternus  Lee.  I  suspect  this  npecies  of 
being  the  author  of  the  mischief,  although  I  am  not  certain.  It  was  quite  common 
upon  the  heads,  and  I  found  a  specimen  in  a  single  instance  inside  the  sheath  of  one 
or  the  injured  grains.  I  believe  this  species  has  not  yet  been  found  to  be  herbivorous, 
and  hence  I  hesitate  to  enter  a  formaracousation. 

Upon  the  stalk  below  the  head  were  fastened  in  several  instances  small,  brown  Dip- 
terous puparia.  These  were  sent  to  the  Department,  but  beyond  a  Proctotropid  par- 
asite oi  the  genus  Cosmocoma  nothing  has  been  reared  from  them. 

A  number  of  specimens  of  a  Gamasid  mite  were  also  found  npon  the  heads.  Upon 
the  stalk  below  the  head,  where  it  is  inclosed  by  the  leaf,  were  found  several  long, 
curved,  greenish  eggs,  which  were  sent  to  the  Department,  and  from  which  have  issued 
a  species  of  Orchelimum.* 

Colonel  Screven  described  very  accurately  one  of  these  "  green  grasshoppers,"  which, 
he  said,  didrmu^bh  damage  to  the  rice  two  seasons  ago  by  eating  tho  leaves.  This  is 
possibly  the  same  species.  • 

Some  unknown  crimson  eggs  were  also  found  in  a  similar  location  on  blasted  rice. 

A  species  of  Urips  was  found  in  one  or  two  instances  on  the  stalk  below  the  head. 

The  common  Chinch-bug  (Blissus  leucopterua)  was  also  found  upon  the  blasted  heads 
m  several  cases. 

From  the  above  observations  it  would  seem  that  the  blast  is  the  after 
effect  of  some  insect  injury  earlier  in  the  season,  although  no  traces  of 
extensive  work  either  upon  stalks  or  heads  was  to  be  seen.  It  may  be 
the  puncture  of  some  plant-bug — possibly  of  the  Chinch-bug — arresting 
the  nourishment  #f  the  head  and  predisposing  it  to  the  attacks  of  some 
fungus  growth,  though  no  fungus  was  detected  other  than  blackpatches 
on  the  husks  of  the  grain,  which  were  evidently  a  result  rather  than  a 
cause  of  the  disease. 

It  is  possible,  also,  that  the  work  of  the  Water- weevil  earlier  in  the 
season,  when  it  abounds,  may  have  some  influence  in  causing  the  blast. 
The  suDJect  is  one  which  should  be  studied  the  whole  season  through  in 
order  to  arrive  at  satisfactory  results. 

The  plan  already  suggested  in  treating  of  the  borer,  viz.,  of  carefully 
collecting  and  burning  the  trash,of  the  embankments,  would  of  course 
prove  effective  in  destroying  many  of  these  other  insects,  aud  in  so  doing 
might  have  a  beueficial  effect  upon  the  blast. 

#  Apparently  the  Orchtlmnm  glaberrimum. — C.  V.  R. 
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OTHER  INSECTS  USURIOUS  TO  GROWING  RICE. 

To  the  insects  already  treated  we  may  add  a  few  which  are  found  in 
the  rice-fields,  and  one  or  two  of  which  may  occasionally  do  some  in- 
jury. Prominent  among  these  is  the  common  "Grass  Worm"  of  the 
South  (Laphygma  frugiperda  Sm.  and  Abb.,  see  Plate  VII,  Figs.  4,  5). 
When  the  in'sect  has  become  exceptionally  numerous  for  some  reason  or 
other,  the  moths  of  the  first  or  second  generation  fly  out  over  the  rice- 
fields  and  lay  their  eggs  on  the  growing  stalks.  The  worms'hatching  rag 
the  plants  badly,  and,  when  in  great  numbers,  eat  them  to  the  ground. 
In  1881?  after  the  rice  had  gotten  a  good  start,  in  May,  the  worms  ap- 
peared m  force  upon  the  plantation  of  Mr.  William  Barnwell,  the  first 
plantation  above  "Proctor's,"  and  did  considerable  damage  before  the 
first  or  second  week  in  June,  at  which  time  they  went  into  fhe  ground 
to  transform.  Here  they  were  imprisoned  and  destroyed  by  the  harvest 
flooding.  The  injuries  of  the  Grass  Worm  to'rice  need  never  be  feared, 
as  the  fields  can  be  overflowed  almost  at^wiU,  and  if  necessary  the  negroes 
can  be  sent  through  the  fields  to  brush  the  worms  from  the  stalks  and 
leaves  into  the  water. 

The  figure  on  Plate  VII  of  the  Grass  Worm  and  three  varieties  of 
the  moths  are  from  our  eighth  Missouri  Report.  It  is  a  very  common  in- 
sect in  the  vicinity  of  Savannah.  At  the  time  of  Mr.  Howard's  visit  a 
later  brood  was  doing  great  damage  to  certain  truck  farms  a  few  miles 
north  of  thecity,  eating  the  grass,  cabbage,  strawberry,  and  bean  plants. 
The  most  remarkable  evidences  of  cannibalism  were  noticed  at  the  ferm 
of  Mr.  John  Schley,  the  older  worms  destroying  the  younger  ones  by 
hundreds,  and  when  plenty  of  otherfood  was  at  hand. 

During  August  and  later  the  paths  and  embankments  around  the 
rice-fields  are  almost  covered  by  the  "lubber  grasshopper"  (RomcUea 
microptera)  and  an  interesting  black  variety  of  the  female.  The  num- 
bers in  which  this  species  occurred  were  enormous,  yet  they  seemed  to 
do  little  damage  to  the  rice. 

The  large  obscure  Acridium  (A.  obscurum)  was  very  common  in  the 
fields,  and  other  smaller  species  of  Acrididre  were  occasionally  seen. 

The  most  common  Heteroptera  were  Metapodius  femoratus  Fabr., 
Oebalus  pugnax  (Fabr.),  and  Leptoglossm  phyllopus  (Linn.). 


INSECTS  AFFECTING  CORN  OR  MAIZE. 

THE  CORN  BILL-BUG. 

(Sphenophorus  robustus  Horn.) 

Order  Coleopteraj  family  CunouuoNrD^s. 

[Plate  VIH,  Fig.  2.] 

HABITS  AND  NATURAL  HISTORY. 

For  many  years  several  species  of  the  genus.Spbenophorus  have  dam- 
aged the  corn  crop  in  various  parts  of  the  United  {States,  more  particu- 
larly at  the  South,  where  they  are  all  known  as  "  Bill-bugs."  Glover, 
in  his  1854  report,  spoke  of  their  injury  in  South  Carolina,  Alabama* 
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and  Arkansas,  and  figured,  but  did  not  determine,  the  species.  Walsh, 
in  1867  (Practical  Entomologist,  II,  117),  describes  a  species  injuring 
corn  in  New  York  as  8.  zece^  but  which  subsequently  proved  to  be  8. 
sculptilis  of  UMor.  8.  sculptilis  also  occurs  in  the  South  and  West,  and 
is  common  in  Illinois  and  Missouri.  It  has  also  been  received  at  the 
Department  of  Agriculture  from  Florida  and  Alabama,  8.  robustus  from 
South  Carolina,  and  S.parvulus,  from  Missouri,  all  as  injuring  corn. 

A  short  account  was  given  in  ttie  Department  report  for  1880  of  8phe~ 
nophorus  robustus  (called  8.  periinax  by  our  predecessor)  from  accounts 
given  by  S.  M.  Kobertson,  of  Dadeville,  Tallapoosa  County,  Alabama, 
and  of  8.  sculptilis,  received  from  South  Carolina.  In  1881,  rather  alarm- 
ing reports  being  received  from  parte  of  South  Carolina  concerning  the 
damage  done  by  "  Bill-bugs,'7  we  sent  an  assistant  (Mr.  Howard)  to  inves- 
tigate the  iigury.  The  larval  habits  of  all  the  above:mentioned  species 
of  Sphenophorus  have  heretofore  been  unknown.  Walsh  surmised  that 
8.  sculptilis  would  be  found  to  breed  in  decaying  driftwood  washed  by 
water,  the  adults  migrating  to  neighboring  cornfields,,  and  some  subse- 
quent facte  that  had  come  to  our  knowledge,- lent  weight  to  his  hypothe- 
sis so  far  as  this  particular  species  is  concerned. 

Before  proceeding  further  it  may  be  well  to  state  that  ttoe  damage 
done  by  all  these  species  is  principally  in  early  spring,  as  the  young 
corn  appears  above  the  ground.  Stationing  themselves  at  or  near  the 
surface  of  the  ground  the  beetles  puncture  the  stalk  and  suck  the  sap, 
either  killing  the  corn  of  the  hill  outright  or  dwarfing  it  so  as  to  severely 
injure  it  The  leaves  that  shoot  out  later  are  badly  ragged  by  these 
punctures.  Walsh's  correspondent  stated  that  the  crop  of  many  fields 
in  Onondaga  County,  New  York,  was  completely  destroyed,  and  Mr. 
Boberteon,  as  quoted  in  last  year's  report,  stated  that  8.  robustus  was 
very  destructive  on  the  swamp-lands  near  the  Tallapoosa  River,  killing 
the  corn  as  late  as  August. 

The  following  account  is  from  Mr.  Howard's  report  of  observations : 

The  species  found  near  Columbia,  S.  C,  is  S.  robustus.  In  the  plantations  along  tbe 
bottom-lands  of  the  Congaree  River  much  damage  is  done  by  the  adult  beetle  every 
year,  and  the  corn  not  infrequently  has  to  be  replanted  several  times  as  the  earlier 
plantings  are  destroyed.  The  beetles  are  first  noticed  in  the  spring  after  the  corn  is 
well  up.  Stationing  themselves  at  the  base  of  the  stalk,  and  also  burrowing  under 
the  surface  of  the  earth  slightly,  they  pierce  the  stalk  and  kill  many  plants  outright, 
others  living  to  grow  up  stunted  and  dwarfed. 

With  8.  sculvtilis,  in  spite  of  the  damage  it  has  done,  the  earlier  stages  remain 
unknown,  Walsh  surmising  that  the  larva  breeds  on  rotten  wood,  so  situatod  that 
it  is  continually  washed  by  water.  With  this  statement  in  my  mind  I  was  prepared 
to  doubt  the  statement  of  Mr.  W.  P.  Spigener,  of  Columbia,  who  informed  me  that 
the  "fcrub  form  of  the  bill-Bug"  was  to  be  found  in  the  corn,  but  a  couple  of  hours  in 
the  field  convinced  me  that  he  was  right,  my  previous  idea  having  been  that  he  had 
mistaken  the  larva  of  Chilo  sacoharalis  for  the  weevil  grub.  I  searched  a  field  on  Mr. 
Spigener's  plantation,  which  was  said  to  be  the  worst  point  in  the  whole  neighborhood 
for  bags,  for  some  time  before  finding  a  trace  of  the  beetle  in  any  stage,  but  at  last,  in 
a  deformed  stalk,  I  found  in  a  large  burrow,  about  at  the  surface  of  the  ground,  a 
full-grown  larva.  After  I  had  learned  to  reeognize  the  peculiar  appearance  of  the  in- 
fested stalks  I  was  enabled  to  collect  the  larvte  quite  rapidly. 

They  were  present  at  this  date  (August  20)  in  all  stages  of  larval  development,  but 
far  more  abundantly  as  foil-grown  larv®.  A  few  were  preserved  in  alcohol  ana  the 
remainder  forwarded  alive  to  the  Department,  but  all  died  on  the  way.  Two  pupre 
were  found  at  the  same  time;  one  was  preserved  in  alcohol  and  the  other  forwarded 
to  the  Department.  The  beetle  issued  on  the  way,  and  from  this  specimen  we  have 
been  able  to  determine  the  species.  From  an  examination  of  a  large  number  of  injured 
stalks  it  seems  evident  that  the  egg  is  laid  in  the  stalk  just  at  the  surface  of  the  ground, 
preferably  and  occasionally  a  little  below.  The  young  larvte,  hatching,  work  usually 
downward,  and  may  be  found  at  almost  any  age  in  that  part  of  the  stalk  from  which 
the  roots  are  given  out.  A  few  specimens  were  found  which  had  worked  upward  for 
ft  few  inches  mto  the  first  section  of  the  stalk  above  the  ground,  but  these  were  all 
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very  large  individuals,  and  I  conclude  tbairthe  larva  only  bores  into  the  stalk  proper 
after  having  consumed  ail  available  pith  below  ground. 

The  papre  were  both  fpund  in  cavities  opposite  the  first  suckers,  surrounded  by  ex- 
crement compactly  pressed  so. as  to  form  a  riftrt  of  cell. 

Wherever  the  larva  had  reached  its  full  size;  the  pith  of  the  stalk  was  found  com- 
pletely eaten  out  for  at  leasf  five  inches.  Below  ground  even  the  hard,  external 
portions  of  the  stalk  were' eaten  through,  and  in  one  instance  everything  except  the 
rootlets  had  disappeared,  and  the  stalk  had  fallen  to  the  ground. 

In  a  great  majority  of  instances  but  a  single  larva  was  found  in  a  stalk,  but  a  few 
oases  were  found  where  two  larvae  were  at  work.  In  no  case  had  an  ear  filled  on  a 
stalk  bored  by  this  larva.  The  stalk  was  often  stunted  and  twisted,  and  the  lower 
leaves  were  invariably  brown  and  withered. 

In  the  field  which  Mr.  Howard  visited,  not  more  than  5  or  10  per  cent, 
of  the  stalks  had  been  damaged.  The  principal  injury  was  done  early 
in  the  spring,  and  the  hills  then  killed  had  been  replanted. 

PREVENTIVE  MEASURES. 

From  the  present  state  of  our  knowledge  and  from  the  fact  that  the  bee- 
tles issue  in  the  fall,  it  seems  probable  that  the  insect  hibernates,  as  do  the 
other  Ourculionids,  in  the  beetle  state  and  in  the  stalk.  Both  Mr.  Spig- 
ener  and  his  son,  intelligent  men  and  good  observers,  state  this  to  be  the 
case.  The  remedy,  then,  of  cutting  stalks  in  fall  or  early  winter  and  of 
plowing  up  the  sttfbble  and  burning  it  is  very  obvious. 

In  the  lowlands  where  the  Bill-bug  abounds,  the  Lepidopterous  borers 
are  unknown,  so  that  there  will  be  no  necessity  for  burning  more  than 
the  stubble,  which  should,  however,  be  cut  high,  at  least  6  inches  above 
ground,  to  insure  the  destruction  of  all. 

Mr.  Spigener  turns  his  poultry  into  the  corn-field  in  spring,  brut  con- 
siders this  a  rather  dangerous  proceeding,  on  account  of  the  "remark- 
able grip"  of  the  Bill-bug;  he  has  seen  them  cause  chickens  great  dis- 
tress by  gripping  the  throat  as  they  attempt  to  swallow  them. 

Hie  testimony  of  Mr.  Spigener  jufct  given,  relative  to  the  hibernation 
of  the  adult  beetles  in  the  stalks,  is  corroborated  by  the  experience  of 
Mr.  S.  M.  Robertson,  as  reported  to  the  Department.  This  gentleman 
stated  that  upon  examining  the  stalks  during  the  winter  time  fully  50  per 
cent,  of  the  stalks  were  found  to  contain  the  beetles  in  the  tap-root,  alive 
and  healthy,  notwithstanding  the  extreme  severity  of  the  winter.  In 
one  field,  which  was  completely  under  water  for  six  days  during  January, 
they  were  found  to  be  as  abundant  and  apparently  as  healthy  as  in 
those  fields  which  remained  above  water.  With  regard  to  remedies, 
whMe  the  beetles  are  actually  at  work  in  the  spring  upon  the  young 
corn,  the  dusting  with  some  arsenical  poison,  such  as  Paris  green  or  Lon- 
don purple,  mixed  with  some  diluent  in  the  proportions  we  have  so  often 
indicated,  would  probably  be  effective  in  destroying  many  beetles  while 
in  the  act  of  gnawing  their  way  into  the  stalks. 

With  regard  to  preventives,  a  most  perfect  one  will  be  found  as 
already  indicated  in  pulling  up  and  burning  the  stubble  during  the 
winter,  or  preferably  as  early  as  possible  after  harvest.  With  refer- 
ence to  this  remedy  Glover  says :  u  A  very  perceptible  decrease  of  the 
Bill-bug  has  been  observed  where  the  practice  of  burning  the  roots  has 
been  followed,  and,  if  persevered  in,  might  nearly  eradicate  them  in  the 
course  of  a  few  years." 

STRUCTURAL  AXV  DESCRIPTIVE. 

The  distinguishing  generic  characters  of  SplienopJiorus  may  be  briefly 
given  as  follows:  Side  pieces  of  metasternuni  rather  narrow;  epfmera 
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of  mesosternum  externally  truncate  (not  acute);  front  cox®  narrowly 
separated  by  the  prosternum;  third  joint  of  the  hind  tarsi  either  gla- 
brous or  only  pubescent  at  the  sides.  A  -peculiar  external  appearance 
will  render  the  genus  at  once  recognizable  to  the  experienced  eye,  while 
the  numerous  species  are  very  difficult  to  distinguish.  The  form  of  the 
tibiae  and  tarsi  and  the  vestiture  of  the  latter  have  furnished  excellent 
characters  to  divide  the  genus  into  natural  groups.  That  to  which  our 
species  belongs  is  characterized  as  follows:  Tibffe  all  rounded  (not 
trabcate)  at  outer  apical  angle ;  third  joint  of  hind  tarsi  conical  (not 
broadly  dilated) ;  third  joint  of  anterior  and  middle  tarsi  feebly  dilated 
and  spongy  pubescent  at  the  sides.*  Of  .the  five  species  constituting 
this  group,  two  are  easily  known  by  the  third  elytral  interval  strongly 
elevated  at  basal  third;  the  third  species  (8.  costipennis  Horn)  has  the 
elytral  intervals  alternately  subcostiform  in  their  entire  length,  and 
the  thoracic  smooth  lines  parallel  and  equal.  The  two  remaining  species, 
8.  pertinax  Oliv.  and  robmtus  Horn,  are  so  closely  allied  that  Dr.  Horn 
himself,  in  describing  the  latter  species,  says:t  "  It  is  with  considerable 
diffidence  that  I  venture  to  name  the  present  form."  8.  pertinax  is  much 
more  common  than  robustus,  and  has  long  since  been  known  as  greatly 
injurious  to  corn,  though  its  earlier  states  have  never  been  described. 
The  differences  between  the  two  are  very  slight  indeed,  and  hardly  en- 
titled to  specific  value ;  in  pertinax  the  median  thoracic  vitta  is  more 
suddenly  dilated  and  more  narrowed  toward  the  base,  the  elytral  inter- 
vals feebly  alternating  in  width  and  convexity,  while  in  robustus  they  are 
equal. 

Omitting  characters  of  minor  importance,  and  those  peculiar  to  the 
group  (already  mentioned  above),  we  would  give  the  following  short 
diagnosis  of  our  species: 

Sphknophorfs  robustus.— Imago.— Blac^moderately  shining  beneath,  upper  sur- 
face covered  with,  ochreous  subserioeous  exudation  (which,  however,  is  very  easily 
rubbed  off,  the  beetle  then  appearing  of  a  dirty-black  color) :  thorax  with  three  feeble, 
smooth,  lpngitudinal  vitta  of  unequal  width,  the  intermediate  one  feebly 'dilated  at 
middle  and  attaining  the  base  with  its  broader  posterior  end;  elytra  finely  striate,  the 
intervals  flat,  subequal,  not  alternating  in  width  and  convexity. 

Larva. — Length  12™;  color,  dingy  white;  head  chestnut-brown,  with  fourvitt® 
of  paler  color,  two  upon  the  occiput,  converging  towards  the  base,  and  one  along 
eacu  lateral  margin;  trophi  very  dark,  olypens  paler;  body  fusiform,  strongly  curved, 
swelling  ventrally  from  the  third  abdominal  joint  posteriorly,  slightly  recurved  and 
rounded  at  anal  extremity.  Head  large,  oblong,  obtusely  angulate  at  base,  sinuately 
m  narrowed  anteriorly ;  frontal  margin  with  a  shallow  emargination  between  the  man- 
*  dibles;  upper  surface  with  a  median  channel,  toe  occipital  portion  deeply  inoised,  with 
raised  edges,  continuing  as  a  shallow  impressed  line  to  the  middle  of  the  front;  on 
either  side  an  engraved  line,  commencing  upon  the  vertex,  becoming  deeper  after 
crossing  the  brauches  of  the  T-suture,  and  terminating  at  the  frontal  margin  in  a 
bristle-bearing  depression :  frout  with  four  additional  bristle-bearing  depressions;  sides 
and  vertex  with  several  Fong  bristles  arising  in  depressions;  antenna)  rudimentary, 
occupying  minute  pits  on  the  frontal  margin  at  the  middle  of  the  base  of  mandibles; 
ocelli  a  single  pair,  visible  only  as  translucent  spots  upon  the  anterior  face  of  the 
thickened  frontal  margin,  outside  of  and  closely  contiguous  to  the  antennas  from  which 
they  are  separated  by  the  branches  of  the  Y-suture,  a  few  pigment  cells  obscurely 
visible  beneath  the  surface ;  clypeus  free,  transverse,  trapezoidal,  with  faint  impressions 
along  the  base  and  at  the  sides;  labrum  small,  elliptical,  bearing  spines  and  bristles, 
a  furrow  each  side  of  the  middle,  forming  three  ridges,  so  that  the  organ,  when  de- 
flected, appears  three-lobed ;  mandibles  stout,  triangular,  unarmed,  with  an  obsolete 
longitudinal  furrow  on  the  outer  face;  maxillae  stout,  cardinal  piece  transverse,  basal 
piece  elongate,  bearing  a  palpus  of  two  short  joints,  and  a  small  rounded  lobe,  furniShed 

*For  the  classification  and  systematic  arrangement  of  Sphenophorua  and  its  species 
we  refer  the  reader  to  the  following  papers:  Dr.  George  H.  Horn,  Contribution*  to  a 
Knowledge  of  the  Curculionidos  of  the  U.  8.  (Proc.  Amer.  Philos.  Soc,  1873,  pp.  407-420J, 
and  Dr.  J.»L.  Le  Conte  in  The  Bhynohophora  of  America  north  of  Mexico  (f.  o.>  Vol.  XV, 
187«,p.33D.) 

tZ.o.p.419. 
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at  tip  with  a  brash  of  spiny  hairs,  the  lobe  concealed  by  the  labium ;  labium  consisting 
of  a  large  triangular  mentum.  excavate  beneath,  and  a  hastate  palpiger,  with  a  deep 
median  channel;  labial  palpi  divergent,  separated  by  the  lignla,  of  t*o  joints snbequal 
in  length ;  ligula  represented  by  a  prominent  rounded  lobe,  densely  ciliate  on  the  under 
surface.  Thoracic  joints  separated  above  by  transverse  folds ;  the  first  wider,  covered 
above  by  a  transverse,  thinly  chitinous  plate;  the  two  following  similar  to  the  abdom- 
inal joints ;  abdominal  joints  forming  on  the  dorsum  narrow  transverse  folds,  separated 
by  two  wider  folds,  the  anterior  fold  attaining  the  ventral  surface,  the  second  fold 
confined  to  the  dorsum,  eighth  and  ninth  abdominal  joints  longer,  excavate  above, 
without  dorsal  folds;  beneath,  the  first  three-joints  contracted,  the  succeeding  joints 
enlarged,  the  terminal  joint  broadly  rounded,  with  anal  opening  upon  a  fold  at  its 
base ;  sides  of  each  joint  presenting  numerous  longitudinal  folds ;  stigmata  very  large, 
nine  pairs;  the  first  on  the  anterior  margin  of  the  prothorax,  low  down  upon  the  sides: 
the  remainder  upon  the  sides  of  the  first  eight  abdominal  joints,  above  the  lateral 
prominences,  beginning  upon  the  first  joint  at  the  middle  of  the  side  and  gradually 
rising  to  a  dorsal  position  upon  the  eighth  joint;  thoracic  and  last  abdominal  pairs 
large,  oval;  the  intermediate  pairs  smaller, elliptical;  all  with  chitinous  margins  of 
dark-brown  color.  The  noticeable  features  of  {his  larva  are  its  cephalic  vittte,  and 
conspicuous  spiracles. 

The  larva  of  the  closely  allied  Rkodobamw  lZ-punctatu*  HL  (undescribed)  has  a  more 
slender  form;  the  anal  segment  is  protuberant,  armed  with  two  blunt  terminal  spines; 
the  head  is  broadly  rounded,  not  vittate,  mandibles  bidentate,  lignla  emarginate,  not 
ciliate;  the  ocelli  occupy  the  same  relative  positions  upon  the  front  margin  as  in 
Sphmophorus,  but  are  larger,  convex,  lenticular,  with  pigment  spots  plainly  visible 
beaeatn.  In  all  other  respects  the  two  larva)  agree  very  closely,  even  to  the  folds  of 
the  body-joints  and  position  of  occipital  depressions  and  bristles. 

The  larva  of  Rhynchophorus  Zimmcrmanpii  Fabr.  (Candeze,  Hist,  des  Me*tam.  de  q. 
Coleopt.  Exot.,  p.  51,  PI.  IV,  Fig.  1)  agrees  in  general  form  of  body  and  trophi,  but  the 
mentum  is  quadrangular,  the  labrunf  distinctly  triiobed,  and  the  abdominal  spiracles 
wanting.    (See  Horn:— Trans.  Am.  Ent.  Soc.  VII,  p.  39.) 

Pupa, — Average  length,  17  millimeters.  Stout,  rostrum  reaching  between  first  pair 
of  tarsi.  Antennae,  but  slightly  elbowed  and  reaching  not  quite  to  bend  of  anterior 
femora  and  tibiae.  Eyes  scarcely  discernible ;  face  with' three  pairs  of  shallow  tuber- 
cles, the  basal  pair  the  largest,  and  each  giving  rise  to  a  stiff,  brown  hair.  Other 
minute  piliferous  tubercles,  especially  near  the  posterior  dorsal  border  of  the  abdomi- 
nal joints,  being  very  stout  on  the  pre-anal  joint,  or<pygidiuni,  where  they  form  two 
series  of  quadridentate  ridges. 


THE  SMALLER  CORN  STALK-BORER. 

(Pempelia  Ugnosella  Zeller.) 
Order  Lepidoptera;  family  Phycidjb. 

[Plate  VH,  Fig  3.]  < 

PAST  HISTORY. 

This  new  corn  pest  was  first  received  by  us  in  the  latter  part  of  July 
from  Mrf  A.  0.  Walker,  of  Richmond  County,  Georgia,  through  the 
commissioner  of  agriculture  of  that  State.  Mr.  Walker  stated  that 
the  insect  was  doing  great  damage  to  both  young  and  old  corn,  and 
that  on  ten  acres  of  corn  he  had  iust  gathered  two  wagon-loads  of  stalks 
which  had  fallen  to  the  ground  from  the  work  of  this  insect  at  the  roots. 

In  the  latter  part  of  August  we  sent  Mr.  Howard  to  study  it  at  At- 
lanta, Ga.  and  Columbia,  Sv  C,  and  in  September  and  October  it  was 
studied  at  Atlanta  by  Prof.  Barnard. 

Accounts  differ  slightly  as  to  the  length  of  time  for  which  this  pest 
has  been  known  in  South  Carolina  and  Georgia,  but  none  place  it  far- 
ther back  than  1878.  It  seems  to  have  appeared  first  in  Northern 
Georgia,  and  in  the  latter  part  of  1881  it  was  found  as  far  north  as 
Chapel  Hill,  U.  C,  by  Prof.  J.  A.  Holmes,  of  the  State  university  at 
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that  place.  So  far  we  hare  only  received  it  from  the  three  States  of 
North  and  South  Carolina  and,  Georgia.  It  is  remarkable  that  an  in- 
sect so  numerous  and  destructive  as  this  proved  to  be  in  those  parts  of 
the  South  mentioned  should  h^ve  remained  hitherto  unrecorded,  anfl 
this  and  similar  irruptions  of  injurious  insects,  not  observed  or  recorded 
before,  has  led  us  to  some  speculations  as  to  their  meaning.* 

HABITS  AND  NATURAL  HISTORY. 

While  chiefly  injurious  to  young  corn,  destroying  many  stalks  and 
necessitating  the  replanting  of  many  hills,  the  Smaller  stalk-borer  works 
throughout  the  entire  summer  and  fall,  and,  as  late  as  October,  cuts  the 
toughened  stalks  of  the  late  corn  to  such  an  extent  that  they  are  easily 
blown  to  the  ground,  and  the  ears  are  often  rendered  useless  by  con- 
tact with  the  wet  earth.  The  principal  work  of  the  borers  is  done  at 
the  surface  of  the  ground,  although  they  are  often  found  just  above  or 
below  this  point.  They  bore  through  the  stalk  in  every  direction,  some- 
times entirely  severing  it,  more  often  weakening  it,  so  that  the  slightest 
gust  of  wind  blows  it  to  the  ground.  From  six  to  fifteen  of  the  larvae 
are  usually  found  in  a  single  stalk.  The  borers  are  extremely  active, 
and  retreat  with  great  rapidity  into  their  burrows  upon  the  slightest 
disturbance. 

Their  operations  on  the  stalk  when  young  are  principally  below  the 
surface,  their  attacks  being  confined  to  the  outer  crust,  which  they  some- 
times completely  girdle.  They  generally  commence  to  work  between  the 
rootlets,  whereby  these  are  also  often  girdled  and  die  in  consequence; 
this  injury  to  the  outer  surface  of  the  root-stalk  extends,  occasionally. 
as  far  down  as  the  depth  of  two  inches.  After  the  worm  has  attained 
about  half  its  size  it  bores  into  the  stalk,  also  below  the  surface,  gene- 
rally above  and  very  close  to  one  of  the  rootlets,  in  a  more  or  less 
straight  line,  until  it  reaches  the  opposite  hard  parts,  or  it  works  gradu- 
ally upwards,  widening  the  channel  more  and  more,  until  sometimes 
there  is  formed  a  large  cavity,  leaving  only  the  rind  of  the  stalk  un- 
touched. The  nearly  full-grown  larva  seems  to  prefer  to  work  just 
above  the  surface  of  the  ground,  and  may  often  be  found  in  company 
with  the  larva  of  Diatrcea  sacchari  (Fabr.).  When  ready  to  transform, 
it  leaves  the  stalk  and  spins  a  delicate,  though  tough,  white,  oval, 
somewhat  flattened  cocoon,  which  is  completely  covered  with  earth  or 
excremental  pellets.  It  i.s  usually  found  in  a  shallow  depression  on  the 
surface  of  the  ground,  so  that  it  is  extremely  difficult  to  distinguish  it 
from  its  surroundings. 

The  moth  issues  in  about  ten  days  after  the  larva  has  transformed  to 
pupa.  It  has  the  singular  habit  of  feigning  death,  and  is  not  readily 
disturbed.  The  corn  or  other  object  upon  which  it  may  be  resting  can 
be  handled  quite  roughly,  and  it  even  allows  itself  to  be  touched,  when 
it  will  either  remain  in  position,  or  will  only  move  for  a  short  distance, 
and  will  rarely  attempt  to  fly.  If,  however,  the  corn  on  which  it  rests 
be  shaken  too  suddenly,  it  will  drop  to  the  ground,  draw  the  legs  and 
antennae  close  to  the  body,  and  will  remain  in  this  position  motionless 
for  a  considerable  length  of  time,  even  if  quite  roughly  moved  about. 
It  rests  in  an  upright  position  with  the  wings  close  to  the  body  with 
their  tips  on  the  corn ;  the  antennae  are  laid  backward  on  the  dorsum 
and  are  not  readily  seen.    Its  flight  is  quite  swift  but  of  short  duration. 

This  insect  appears  to  be  at  least  t  wo-breoded  in  the  Southern  States, 

*  See  "New  Insects  Injurious  to  Agriculture."  Am.  Aaf.,  Feb.,  1882,  p.  151  j  Proo. 
Abu  Am.  Adv.  So^  YoL  XXX 
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as  the  first  moth  was  bred  August  4, 1881,  and  tho  moths  were  continu- 
ally issuing  as  late  as  January  31, 1882.  During  this  time  larvae  were 
occasionally  noticed  crawling  about,  and  one  specimen  which  was  not 
vet  quite  fully  grown  was  seen  as  late  as  January  25.  This  individual 
belonged  to  a  lot  of  larvae  collected  October  28,  1881,  and  it  would  ap- 
pear from  these  observations  that  the  insect  in  its  natural  habitat  hiber- 
nates in  all  three  states,  as  larva,  pupa,  and  adult. 

PREVENTIVES. 

It  will  be  impossible  to  find  a  perfect  preventive  for  the  damage  done 
by  this  insect,  since  it  hibernates,  as  we  have  just  6tated,  in  all  three 
states  of  larval,  pupa,  aud  adult.  It  seems  extremely  probable,  how- 
ever, that  the  use  of  the  same  remedy  recommended  for  the  "Bill-bug," 
namely,  plowing  up  and  burning  the  stubble,  will  greatly  reduce  the 
numbers  of  the  worms.  The  earlier  this  is  done  the  more  effectual  will 
it  prove. 

NOMENCLATURE  AND  CHARACTERS  OF  MOTH. 

Pempelia  lignosella*  was  originally  described  by  Zeller  in  Isis,  1848, 
page  883,  but  this  description  is  inaccessible  to  us.  His  short  charac- 
terization of  the  species,  however,  in  his  Beitrage  zur  Keuntniss  d.  Nord- 
amerikani8chen  Nachtfalter,  corresponds  so  exactly  with  the  more  typi- 
cal forms  of  our  Corn-stalk  borer,  that  until  further  light  is  thrown  upon 
the  subject  we  must  consider  them  identical. t 

The  species  is,  however,  very  variable.  With  the  male  the  middle  of 
the  front  wings  is  usually  pale  grayish-yellow,  growing  darker  in  many 
individuals.  Around  this  light  center  is  a  brown  border,  intermixed  in 
many  specimens  with  grayish  scales.  In  one  specimen  the  front  wings 
are  of  a  nearly  uuiform  gray.  The  hind  wings  are  semi-transparent,  and 
the  under  side  of  the  front  wings  is  dusky.  With  the  female  the  front 
wings  are  often  black  with  purplish  reflections,  varying  to  a  light 
reddish-brown,  shaded  with  gray. 

The  mouth  parts  of  the  male  merit  description.  The  maxillary  palpi 
are  three-jointed ;  joint  1,  long  and  slender ;  joint  2,  short,  stout,  and 
shaped  somewhat  like  an  vacorn ;  joint  3,  slender,  curved ;  joints  2  and 
3  covered  on  the  inner  side  with  very  long  ferruginous  hairs.  !The  la- 
bial palpi  are  also  three-jointed;  joint  1,  short;  joint  2,  four  times  as 
long  as  joint  1,  concave  on  its  inner  side  and  flexible,  inclosing  in  its 
cavity  uhqn  at  rest  the  entire  maxillary  palpus,  so  that  even  the  tip  of 
the  long  tuft  of  hairs  is  rarely  seen;  joint  3,  minute.  Joints  2-8  of  the 
antennae  form  a  curve  and  are  furnished  with  long  hairs,  so  that  the  whole 
appears  as  a  single  laterally  compressed  and  tufted  joint  (See  Plate 
VII,  Fig.  3.) 

In  the  female  the  maxillary  palpi  are  very  small  and  consist  of 
but  a  single  tufted  joint,  and  the  labial  palpi  and  ant nnntt  are  simple. 

The  range  of  the  species  is  great,  and  Zeller  records  it  from  Carolina, 
Texas,  Columbia,  Brazil,  and  Patagonia. 

DESCRIPTIVE. 

Pempelia  lioxosella.— Zarra.— Length,  16™™;  average  diameter,  2mm ;  nearly  cyl- 
indrical.   The  color  is  variable.    The  prevailing  color  of  £he  young  larva*  is  pale,  some- 

*Zeller,  in  hie  paper  on  the  Colombisoho  Chiloniden,  Crarobiden  und  Phyciden,  gives 
Blanchard's  Elasmopalpus  angustcllns  and  his  own  Pempelia  incautella  as  synonyms  of 
P,  lipnoaella. 

t  Since  this  was  in  type  Professor  Zeller  has  corroborated  the  determination  from 
specimens  sent  him. 
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times  almost  white,  changing  later  to  a  dark  greenish  or  purplish  hrown.  Head  dark 
brown  and  highly  polished,  somewhat  smaller  than  the  first  thoracic  segment  into 
which  it  can  be  partially  drawn ;  cervical  shield  black,  polished,  with  a  nale  median 
line,  its  front  margin  pale  greenish  white ;  abdominal  segments^  each  with  a  trans- 
Terse  wrinkle  across  its  posterior  third,  which  is  either  of  a  reddish  or  purplish  color: 
the  anterior  two- thirds  of  all  segments  very  pale  or  almost  white  and  marked  with  9 
reddish  or  purplish  longitudinal  lines :  anal  shield  dusky,  with  a  few  indistinct  darker 
spots  along  front  margin;  venter  either  light  or  dark-bluish  green;  legs  pale,  with 
a  faint  bluish-green  tinge. 

Pupa. — Length,  from  9  to  lO™01.  Color,  yellowish-brown,  the  sutures  of  all  parts 
and  the  stigmata  brown ;  the  dorsal  line  more  or  less  distinct  and  quite  dark  green ; 
eyes  black,  large,  projecting ;  head  rounded ;  thorax  faintly  transversely  wrinkled. 
The  dorsum  of  abdominal  segments  with  fine  impressed  punctures,  ventral  surface 
smooth ;  tip  bluntly  rounded  dorsally  with  a  low,  slightly  rounded  circular  projection, 
which  along  its  posterior  edge  is  furnished  witn  6  fine  slender  spines,  having  their 
tips  curved  downward. 


THE  BOLL-WOBM  ALIAS  COBN-WOEM. 

(Heliothk  armigera  Hiibn.) 

Order  Lepedopteea  ;  family  Nootuedje. 

[Plate  I  and  Plate  531,  Fig.  1.] 

INJURY  TO  CORN  IN  1881. 

The  autumn  of  1881  was  rather  remarkable  in  economic  entomology 
from  the  excessive  injury  to  corn  in  the  more  northern  States  by  this 
insect.  The  species  is  one  of  the  most  widespread  and  injurious  of  the 
farmers'  pests,  and,  as  we  have  treated  of  it  rather  folly  in  the  forth- 
coming fourth  report  of  the  United  States  Entomological  Commission 
as  an  enemy  to  the  cotton  plant,  we  repeat  in  advance  what  we  have 
there  said  upon  its  food-plants,  other  than  cotton,  and  add  a  report  of 
observations  upon  it  made  under  our  direction  by  Judge  Lawrence  John- 
son, of  Holly  Springs,  Miss.  We  also  reproduce  a  colored  plate  pre- 
pared for  the  Commission  report. 

food-plants  other  than  cotton. 

Corn. — It  has-for  some  time  been  supposed  that  the  first  occasion  on 
which  attention  was  publicly  called  to  the  fact  of  the  identity  of  the 
Boll-worm  and  the  Corn-worm  was  in  Mr.  Glover's  report  upon  cotton 
insects,  published  in  the  Patent  Office  Agricultural  Report  for  1854, 
where  ne  gives  the  credit  to  Col.  B.  A.  Sorsby,  of  Columbus,  Miss.,  in 
the  following  words: 

There  is  a  striking  similarity  between  the  Boll-worm  and  the  Corn- worm  in  ap- 
pearance, food,  and  habits,  both  in  the  caterpillar  and  perfect  state,  which  leads  to 
the  supposition  that  the  Boll- worm  may  he  the  yonng  of  the  Corn- worm  moth,  and 
the  eggs  deposited  on  the  young  bolls  as  the  nearest  substitute  for  green  corn,  and 
placedon  them  only  when  the  corn  has  become  too  old  and  hard  for  their  food.  Col. 
B.  A.  Sorsby,  of  Columbus,  Miss.,  has  bred  both  insects  and  declares  them  to  be  the 
same  J  and,  moreover,  when,  according  to  liis  advice,  the  corn  was  carefully  wormed 
on  two  or  three  plantations  the  Boll-worms  did  not  make  their  appearance  that  season 
on  the  cotton,  notwithstanding  on  neighboring  plantations  they  commit  great  ravages. 

It  is  naturally  desirable  that  so  important  a  discovery  as  this  should 
be  rightly  credited,  and  it  was  therefore  with  considerable  interest  that 
we  read  the  following  paragraph  in  the  article  on  the  Boll- worm  in  the 
10  AO 
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American  Cotton  Planter  for  July,  1850,  by  Mr.  J.  W.  Boddie,  of  Jack- 
son, Miss.,  from  which  we  have  already  quoted: 

This  insect  is  an  anomaly  in  the  natural  history  of  insects,  for  it  is  much  more  de- 
structive to  the  plant,  cotton  (Gostypium),  for  which  it  was  never  made,  than  to  the 
one  to  which  it  naturally  belongs,  corn  (Zea  mays). 

If  I  am  right  in  my  supposition,  this  insect  is  the  caterpillar  we  find  in  the  end  of 
ears  of  corn,  eating  the  silk  and  some  little  of  the  corn.  This  insect  is  at  the  North  as 
well  as  at  the  South— in  fact  it  is  wherever  the  corn  grows  and  will  never  depredate 
on  the  cotton  plant  save  through  necessity. 

The  same  fact  of  the  identity  of  the  two  insects  was  subsequently  inde- 
pendently proven  and  published  by  Dr.  J.  H.  Zimmerman  in  the  Amer* 
ican  Cotton  Planter  for  1855,  Mr.  E.  Sanderson,  in  the  same  journal,  for 
1858,  and  by  the  writer,  in  1864,  in  the  Prairie  farmer  Annual.  The  first 
time  Mr.  Glover  expressed  his  belief  in  this  identity  was  also  in  1864, 
the  previous  demonstrators  all  having  been  Southern  planters. 

Sufficient  has  already  been  said  in  the  introduction  concerning  the  de- 
structivenes8  of  the  Boll- worm  to  corn,  and  there  remains  to  discuss  here 
only  its  methods  of  work.  In  the  Forth  there  are  normally  two  broods 
which  fetd  upon  corn  and  exceptionally  three.  The  first  brood  occa- 
sionally Wkes  its  appearance  early  enough  to  feed  upon  the  staminate 
flowers,  or  u  tassels,"  before  the  ears  are  formed.  Instances  of  this  are 
recorded  by  Mrs.  Mary  Treat,  of  Vineland,  N.  J.,  who  writes  to  the 
American  Entomologist,  August  25,  1869,  as  follows: 

The  other  day  I  passed  a  large  field  of  corn  where  the  depredations  of  this  worm 
were  visible  upon  almost  every  stalk.  They  had  done  their  work  weeks  before,  eat- 
ing through  the  leaves  while  they  were  folded  around  the  staminate  flowers  before 
the  ears  had  begun  to  make  their  appearance. 

It  is  probably  the  second  brood  which  attracts  the  most  attention  and 
does  the  most  damage.  In  August  and  September  the  infested  fields 
begin  to  present  a  sorry  sight.  Many  of  the  husks  are  seen  to  be  pierced 
by  circular  holes,  and  upon  opening,  the  grain  is  found  to  be  eaten  in 
furrows,  principally  at  the  outer  end  of  the  ear.  If  the  work  has  been 
done  before  the  kernel  has  set  or  hardened,  the  milky  juice  will  have 
exuded  and  smeared  the  end  of  the  ear,  when  mold  soon  forms  upon  it, 
other  insects  work  their  way  in  and  feed  upon  it,  and  the  whole  ear  soon 
presents  a  disgusting  appearance. 

Earely  more  than  one  full-grown  worm  is  found  in  the  ear  at  the  same 
time,  though  frequently  several  of  different  sizes  are  to  be  seen.  In  the 
course  of  its  growth  the  worm  by  no  means  confines  itself  to  a  single  ear. 
As  the  whim  seizes  him,  or  as  the  flavor  of  one  ear  palls  upon  his  deli- 
cate appetite,  he  leaves  it  and  enters  another  either  Upon  the  same  or 
an  adjoining  stalk.  The  journey  from  one  to  another  is  made  in  the 
night,  and  the  new  ear  is  usually  entered  by  a  circular  hole  bored 
through  some  part  of  the  husk;  so  that  the  mere  presence  of  a  hole  in 
the  husk  does  not,  as  is  thought  by  many,  necessarily  imply  that  the 
worm  has  left  the  ear  to  transform. 

From  the  first  to  the  last  of  September  the  worms  of  this  second 
brood  bore  out  through  the  husks  and  enter  the  ground  to  transform, 
those  pupating  first  frequently,  in  warm  seasons  in  the  more  northern 
localities,  and  always,  we  believe,  in  the  latitude  of  South  Illinois,  Mis- 
souri, and  Virginia,  giving  rise  to  a  third  brood,  which  feeds  upon  the 
hardened  corn  if  more  congenial  food  is  not  at  hand* 

It  was  formerly  thought  that  the  efforts  of  the  worm  on  corn  were 
confined  to  the  tender  and  milky  ears.  In  fact  we  stated  (American 
Entomologist,  1, 1869,  p.  212)  that— 

The  worm  cannot  live  on  hard  corn,  and  it  is  usually  full-grewn  when  the  kernels 
are  in  the  " milk"  state. 
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Ift  1870,  however,  we  corrected  this  idea  in  the  following  words  (see 
Third  Missouri  Entomological  Keport,  1870,  p.  104) :    . 

I  was  formerly  of  the  opinion  that  this  worm  oonld  not  live  on  hard  corn,  and  it  oer- 
tainlydoee  generally  disappear  before  the  corn  fully  ripens,  bnt  last  fall  Mr.  James 
Harknesa,  of  Saint  Louie,  brought  me,  as  late  as  the  latter  part  of  October,  from  a 
corn-field  on  the  Illinois  bottom,  a  nnmber  of  large  and  well-ripened  ears,  each  con- 
taining from  one  to  five  worms  of  different  sizes,  subsisting  and  flourishing  upon  the 
hard  kernels. 

Prof.  E.  W.  Claypole,  of  Antioch  College,  Yellow  Springs,  Ohio,  also 
called  attention  to  the  same  fact  in  the  November,  1880,  number  of  the 
American  Entomologist.    He  says : 

In  cutting  my  own  corn  yesterday  I  found  many  specimens  of  this  insect,  and  there 
now  lies  before  me  an  ear  almost  uninjured  and  nearly  dry,  the  kernels  being  too  hard 
to  yield  to  the  nail,  and  full  of  meal  when  broken,  in  which  is  an  almost  mil-grown 
worm  eo gaged  in  eating  these  hard  grains.  *  *  *  Later.  I  have  as  late  as  the 
first  week  of  this  month  (October)  fonnd  small  Corn-worms,  not  more  than  half  an 
inch  long,  engaged  in  eating  the  ripe  ears  of  com,  and  I  can  add  from  experience  that 
these  small  worms  can  bite  sharply. 

Last  Ml  (1881),  in  the  vicinity  of  Canton,  111.,  Prof.  Barnard  observed 
that  much  damage  was  done  to  late  corn,  over  two-thirds  of  the  ears 
harvested  having  contained  one  or  more  worms.  Live  worms  were 
found*  in  the  ears  up  to  the  time  of  husking,  in  the  latter  part  of  Octo- 
ber, feeding  upon  the  hard  kernels.  The  ears  thus  damaged  exhibited 
on  husking  many  shallow  grooves  through  the  tops  of  the  kernels,  which 
seemed,  indeed,  the  favorite  mode  ofwork  of  the  worms  j  but  occasion- 
ally a  single  kernel  would  be  eaten  down  to  the  cob.  There,  as  else- 
where* mildew  had  served  to  greatly  increase  the  damage  done  by  the 
worm. 

In  the  Southern  States  there  are  always  three  broods  of  the  worm 
upon  com,  the  later  broods  preferring  the  tender  cotton  bolls  to  the 
tough  corn.  The  moths  in  early  spring  lay  their  eggs  on  the  leaves  of 
the  Corn,  and  the  newly-hatched  larvae  begin  feeding  at  once  on  the 
spot  of  their  birth.  By  these  young  larv®  many  irregular  holes  are 
eaten  through  the  tender  leaves,  giving  them,  as  has  been  well  said,  the 
appe&r&nce  of  having  been  riddled  by  a  charge  of  small  shot.  In  this 
manner  they  feed  for  some  time,  gradually  working  their  way  downward 
into  the  sheath  of  the  leaf,  and  finally  reaching  the  closely-rolled  ter- 
minal feud,  into  Which  they  bore  and  remain  feeding  until  they  attain 
their  fall  growth,  when  they  gnaw  directly  outwards  and,  crawling  into 
the  ground,  transform  to  pupae. 

The  eggs  of  the  second  brood  are  laid  upon  the  leaves  and  upon  the 
sheaths  of  the  tassels  about  the  1st  of  June.  The  worms  feed,  as  be- 
fore, upon  the  leaves  at  first,  upon  the  tassels,  and  Biter,  as  they  ap- 
proach foil  growth,  they  are  to  be  found  feeding  upon  the  kernels,  silk, 
and  cob  of  the  forming  ears. 

The  third  brood,  commencing  shortly  after  the  1st  of  July,  may  be 
compared  in  its  destructiveness  to  the  second  brood  at  the  north.  It  is 
very  ntuherous,  and  is  the  last  brood  which  injures  corn  to  any  extent. 
The  eggs  are  laid  upon  the  end  of  the  husk  or  amongst  the  silk,  and 
the  worms  work  in  the  manner  previously  described,  occasionally  pierc- 
ing the  husk  and  migrating  from  one  ear  to  another,  although  the  ten- 
dency to  do  this  is  much  less  when  the  ears  are  tender  than  after  the 
grains  have  begun  to  harden.  The  worms  of  this  brood  pupate  in  the 
usual  way,  and  those  of  the  next  betake  themselves  almost  exclusively 
to  cotton.  Occasionally  a  worm  is  found  working  in  the  ears  of  hardened 
corn  in  close  proximity  to  a  cotton-field,  but  it  is  a  comparatively  rare 
occurrence. 
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Tomato. — Perhaps  next  in  importance  to  the  damage  done  to  cotton 
and  corn  comes  that  done  to  the  tomato  crop.  In  1867  the  Boll- worm 
played  havoc  with  the  tomatoes  of  Southern  Illinois,  eating  info  the 
green  fruit  and  causing  it  to  rot.  (See  American  Entomologist,  I,  212). 
In  his  report  for  1870  Mr.  Glover  speaks  especially  of  the  damage  to 
this  crop  the  previous  year  in  Maryland.  The  worm  bored  into  both 
the  ripe  and  unripe  fruit  of  the  tomato,  rendering  it  wholly  unfit  for 
use.  It  was  said  that  a  single  caterpillar  would  ruin  a  number  of  the 
fruit  on  one  plant  alone. 

Mr.  Crane,  of  Mandarin,  Fla.,  an  extensive  vegetable  grower,  lost,  in 
1878,  one  third  of  his  crop  of  tomatoes  through  this  Heliothis. 

Prof.  J.  E.  Willet,  of  Macon,  Ga.,  in  correspondence  with  the  Depart- 
ment in  September,  1879,  related  the  interesting  fact  that  in  the  vicin- 
ity of  Macon,  at  least,  the  Boll-worm  had  developed  the  mischievous 
habit  of  boring  into  the  tomato-stalks  until  they  were  nearly  or  quite 
severed,  thus  doing  more  damage  than  it  could  have  done  by  confin- 
ing itself  to  the  fruit.  The  larvse  have  also  been  found  feeding  upon 
the  leaves  of  tomato,  at  Washington,  by  Mr.  Pergande,  one  of  our  as- 
sistants. 

The  Boll- worm  has  also  been  found  by  J.  Jenner  Weir  to  feed  upon 
the  tomato  plant  in  England,  and  we  have  already  elsewhere  commented 
upon  the  interest  attaching  to  this  fact,  since  the  tomato  is  grown  with 
such  difficulty  in  England.* 

Tobaooo,  and  other  Solanaoks. — So  far  as  we  know  there  has 
been  no  record  of  injury  to  tobacco  by  the  Boll  worm  in  this  country; 
but  Mr.  Ch.  Goureau,  in  his  Insectes  Nuisibjes  (second  supplement,  1865, 
p.  132),  mentions  the  feet  that  it  devours  the  leaves  of  this  plant  where 
cultivated  in  Europe. 

Of  other  Solanaceous  plants  we  may  mention  the  red  pepper  (Capsi- 
cum mnuum),  the  Jamestown  or  Jimpson  weed  (Datura  stramojiium), 
and  the  Ground-cherry  (Physalis).  The  injury  to  peppers  is  mentioned 
by  Professor  French  in  the  report  of  the  Illinois  State  Entomologist  for 
1877,  p.  102,  while  the  observation  on  Stramonium  was  made  by  Dr. 
Barnard  and  Mr.  Schwarz.  at  Selma,  Ala.,  in  August,  1880.  On  PhysMis 
they  were  seen  by  Dr.  A.  Oemler,  at  Savannah,  Ga.,  and  we  found  them 
ruining  the  fruit  of  this  plant  in  all  parts  of  Kansas  in  1877. 

LEGUMiNOS-a). — The  Boll  worm  is  very  fond  of  boring  into  the  pods 
of  Leguminous  plants.  The  pod  of  the  common  garden  pea  (Pisum 
sativum)  is  frequently  destroyed  by  it.t 

Boll-worms  were  discovered  feeding  on  the  common  string-bean 
(Phaseolus  vulgaris)  in  the  vicinity  of  Kirkwood,  Mo.,  by  Miss  Mary 
Murtfeidt.  In  October,  1879,  specimens  were  received  from  D.  Land- 
reth  &  Sons,  Philadelphia,  which  had  damaged  their  Lima-beans  to  the 
extent  of  from  3  to  5  per  cent.  Upon  the  field  bean  they  were  observed 
feeding  by  Mr.  Howard,  near  Savannah,  in  1881.  With  all  these  species 
of  beans,  and  with  the  garden  pea,  the  method  of  work  is  the  same— the 
worm  bores  into  the  pod  at  some  one  point,  and  never  leaves  until  the 
entire  contents  are  ruined.  With  the  common  Cow-pea  of  the  South 
( Vigna  and  DoUchos,  spp.),  in  the  pods  of  which  Heliothis  is  very  often 
found  feeding,  the  work  is  frequently  done  in  quite  a  different  way. 

* American  Entomologist,  H,  172. 

tSee  quotation  from  Mrs.  Mary  Treat,  in  the  American  Entomologist,  Vol.  IL  p.  42. 
See  also  Glover's  report  of  the  Entomologist  for  1870,  p.  84 ;  our  third  Missouri  Report, 
p.  105;  and  report  of  Prof.  Wm.  Trelease,  in  the  Report  on  Cotton  Insects,  18?9. 
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The  seeds  are  separated  by  marked  fleshy  partitions,  and,  rather  than 
pierce  these  partitions,  the  worm  bores  through  to  the  outside  and  enters 
again  opposite  to  another  pea.  In  the  same  manner  it  infests  Erythrina 
herbacea — a  leguminous  plant  which  grows  wild  through  the  South,  more 
commonly  near  the  coast.  (See  Report  on  Cotton  Insects,  Department  of 
Agriculture,  18T9,  p.  296.)  In  Europe  it  is  found  on  Lucerne  (Medicago 
saMva)  accosding  to  Goureau  (ibuL),  and  upon  the  Chick-pea  (Cicer 
arietinum)  according  to  M.  J.  ¥BHou(Insectologie  AgricoUj  1869,  p.  205.) 
In  the  latter  case  the  young  worms  feed  upon  the  leaves  and  the  older 
ones  bore  into  the  pod. 

Oucxtrbitaoeje. — Among  the  Cucurbitace»  several  useful  plants 
are  injured  by  the  Boll-worm.  Glover,  in  1870,  records  pumpkins  ( uucur- 
intapepo).  and  Judge  Johnson,  in  his  report  here  appended,  mentions 
melons  (Oucumis  melo)  and  summer  squash  (Oucurbita  verrucosa).  Mr. 
Glover,  as  long  ago  as  1866,  found  the  Boll-worm  feeding  in  the  flowers 
of  squash.— (Glover,  1856,  p.  100). 

Malvace^.— Professor  French  (seventh  report  of  tie  State  Ento- 
mologist of  Illinois)  reports  the  worm  as  feeding  on  the  growing  seed- 
pods  of  the  large-flowered  Bose  Mallow  (Hibiscus  grandiflora)  along 
streams  in  Illinois.  He  has  recently  published  the  fact,  however,  that 
the  larva  concerned  in  this  injury  was  not  Heliothis  but  a  PyralicL* 

The  useful  Okra  or  Gumbo  plant  (Hibiscus  escutentus)  is  often  de- 
stroyed, according  to  Judge  Johnson,  by  this  larva. 

Other  food-plants.— The  families  IridacesB,  ConvolvulaceaB,Orti- 
caceae,  Besedaceaa,  Geraniace&  each  contain  a  single  food  plant  of  Helio- 
this. Mrs.  Treat,  in  her  Vineland  address  on  insects,  quoted  from  in 
the  American  Entomologist,  I,  p.  43,  mentioned  the  Gladiolus,  grown 
frequently  in  flower  gardens,  as  being  occasionally  eaten  in  the  spring 
by  the  Boll- worm.  Mr.  Schwarz  several  times  found  the  worm,  at  Selma, 
Ala.,  feeding  on  the  green  fruit  of  Ipomea  commutata:  He  remarks:  "It 
is  a  very  curious  sight  to  see  this  large  larva  with  its  head  imbedded  in 
the  comparatively  small  fruit  of  this  plant."  Mr.  Goureau  (I.  a)  men- 
tions hemp  (Cannabis)  as  one  of  the  European  food  plants,  and  Kalten- 
bach  (Pflanzenfeinde,  &c,  p.  42)  states  that  the  worm. lives  from  June 
to  August  on  the  Dyer's  Mignonette  (Reseda  luteola). 

Within  the  last  year  the  worms  were  received  from  Mr.  Daniel  Wilter, 
of  Denver,  Colo.,  as  boring  into  the  stems  of  his  garden  Geraniums,  and 
also  eating  the  leaves  of  the  same  plant. 

These  are,  so  far  as  we  have  been  able  to  ascertain,  all  of  the  food-plants 
of  Heliothis  armigera  yet  known  or  at  least  yet  recorded.  Others  will 
undoubtedly  be  found  from  time  to  time,  and  it  is  not  improbable  that 
the  present  list  could  be  swelled  into  the  hundreds  by  a  diligent  and 
specific  study  of  this  insect  for  a  year  or  two,  for  enough  has  been  said 
to  show  that  it  is  a  very  general  feeder. 

In  this  connection  we  cannot  avoid  making  the  statement  that  the 
Boll-worm  is  by  no  means  exclusively  vegetarian  in  its  diet,  although 
this  point  will  be  fully  discussed  in  the  special  report  It  has  been  re- 
peatedly known  to  devour  the  pupa  of  the  Cotton- worm  (Aletia  xylina) 
when  free  upon  the  plants,  and  has  moreover  gained  a  wide  reputation 
as  a  cannibal,  the  larger  individuals  frequently  dicing  upon  the  smaller 
ones. 

•This  statement  was  contained  in  a  report  prepared  by  Professor  French  lor  the 
third  report  of  the  United  States  Entomological  Commission,  but  which  has  been  inde- 
pendently printed  in  the  eleventh  report  of  the  State  Entomologist  of  Illinois, 
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REPORT  UPON  HELIOTHIS  ARMIGERA.     BY  JUDGE  LAWBOOK  JQWB- 
SON,  OF  HOLLY  SPRINGS,  MIJSS, 

Holly  Springs,  Miss.,  November  1, 1800. 

In  this  vicinity  Heliothis  armigora  (Boll- worm)  made  no  appearance  in  cotton  till 
the  first  or  second  week  in  August.  Many  of  my  observations  may  be  of  general  in- 
terest and  some  value.  It  is  worth  notice  that  whilst  cotton  was  tree  from  its  ravages 
eo  long,  all  the  early  corn  in  the  county  was  infested  to  a  remarkable  degree.  In  the 
field  examined  by  myself,  whieh  was  planted  at  short  intervals  from  the  loth  of  March 
to  the  16th  of  April,  and  was  in  roas  ting-ear  from  the  latter  part  of  Jane,  not  more 
than  three  per  cent,  of  the  ears  were  found  without  at  least  one  worm.  It  la  seldom 
more  than  one  is  found.  If  two  or  three,  they  were  apparently  of  different  ages  and 
sizes,  and  not  in  the  same  burrow  or  on  the  same  side  of  the  cob.  This,  in  common 
estimation,  is  attributed  to  the  instinct  of  the  parent  teaching  her  to  deposit  bat  one 
egg  to  the  silk. 

Sut  one  in  the  habit  of  observing  insects  soon  finds  instinct  (if  the  word  should  nol 
be  discarded  altogether)  a  very  unreliable  explanation.  It  is  true  this  moth  does  not 
oviposit  rapidly,  and  drops  but  one  egg  before  her  restless  habits  drive  her  to  flit  to 
another  resting  place ;  but  she  may  come  back  again  to  the  same  ear.  Other  moths 
also  may  use  the  same  shuck  to  provide  a  feeding-ground  for  their  young  without  in- 
quiring whether  there  is  a  tenant  within  or  not.  This  is  the  reason  why,  when  several 
worms  are  found  on  the  same  cob,  the?  are  of  different  ages.  The  eggs  are  laid  by  dif- 
ferent moths  at  different  times. 

There  is  another  fact  to  be  noticed  in  accounting  for  the  solitary  habits  of  these 
worms.  They  are  the  most  ravenous  and  cannibalistic  of  vegetable  feeding  larva)  I 
have  noticed.  Whenever  in  the  course  of  feeding  on  young  seeds — their  normal  nutri- 
ment—one oomes  to  the  ribs  of  another  he  eats  right  through  and  seemingly  prefers 
meat  to  bread.  I  have  seen  a  number  so  destroyed.  True,  I  have  also  found  contig- 
uous burrows,  and  touching  at  some  one  point,  both  containing  live  worms :  but  upon 
close  examination  I  am  satisfied  the  aggressive  caterpillar  reached  the  older  burrow 
at  a  point  filled  only  with  dfbrU.  The  first  having  passed  on,  of  course  he  turned  to 
more  inviting  pasturage. 

This  July  orop  of  Heliothis  found  in  early  corn,  and  called  the  first  crop,  is  not  strictly 
such.  As  in  case  of  many  other  insects,  the  period  of  development  in  the  pupa  state 
is  irregular.  They  hibernate  in  this  form,  and  come  forth  from  the  ground  in  the 
spring,  at  the  return  of  reviving  heat.  Their  first  appearance  deserves  more  attention 
and  closer  observation'.  They  attack  the  first  thing  that  bears  seeds  and  pods.  They 
might  well  be  named  seed-eaters  or  pod-eaters,- for  before  corn  is  in  silk  they  will 
scarcely  allow  a  young  squash  or  a  young  tomato  to  escape.  But  it  is  true  their  main 
force  is  reserved  for  the  young  corn— ana  not  the  earliest,  that  is,  the  very  earliest— 
for  the  corn  of  the  gardens  in  June  is  comparatively  free  from  their  depredations. 
They  reserve  their  main  army  for  the  regular  field  crops  of  the  farmers. 

The  egg  is  laid  on  or  near  the  silk,  upon  the  shuck — as  often  described  by  others — and 
in  about  three  weeks  the  worm  has  run  its  course;  he  cats  his  way  through  the  envel- 
oping leaves  and  drops  to  the  ground,  which  he  enters  to  a  depth  of  three  or  four  inches — 
in  some  oases,  if  the  soil  is  favorable— but  often  stops  within  an  inch  or  two  of  the 
surface.  I  have  had  them  to  undergo  the  change  in  a  box  without  earth,  and  appar- 
ently as  healthful  as  in  their  normal  element.  The  pupae  remain  in  the  earth  an  ir- 
regular period.  In  one  or  two  instances  I  have  had  the  fly  to  appear  within  seven 
days,  but  generally  ten,  fifteen,  and  twenty  days  are  required ;  ana  I  have  some  of  the 
ehrysalids  yet,  at  frost,  apparently  sound,  which  seem  determined  to  wait  for  another 
summer. 

From  about  the  5th  to  the  10th  of  August  the  moth  was  most  abundant,  and  this 
is  called  the  second  crop.  For  the  first  time  now  did  they  appear  plentifully  in  the 
cotton-fields,  but  no  more  to  leave  them  till  frost,  with  a  noted  falling  off.  however, 
about  the  15th  of  September.  In  this  latitude,  then,  it  is  the  month  from  ihe  middle 
of  August  to  the  middle  of  September  that  Boll-worms  are  to  be  feared,  and  this  is 
exactly  the  period  they  do  most  damage  to  cotton.  It  is  a  mistake  to  look  for  th'eir 
work  only  on  the  large  or  half-grown  bolls.  This  popular  error  originates  in  the  fact 
that  only  such  remain  on  the  stalks  after  injury.  Even  the  most  intelligent  farmers 
rarely  notice  that  the  fallen  bolls  and  young  squares  (as  the  unblown  buds  are  called), 
which  are  shed  so  plentifully  at  this  season,  are,  in  nine  cases  out  of  ten,  injured  more 
or  less  by  this  worm.  Thfe  very  young  do  most  of  it.  I  do  not  deny  that  atmospheric 
influences  may  have  something  to  do  with  the  shedding  of  cotton,  as  it  is  called,  but 
from  a  careful  watching  of  several  small  fields  this  season  I  am  forced  to  the  conclusion 
that  most  of  this  loss  is  due  to  insects.  There  are  several  of  the  suctorial  Hemiptera 
also  taking  part  in  the  mischief— and  sndilen  changes  in  degrees  of  heat  or  moisture 
may  have  some  effect — but  all  the  facts  point,  as  you  have  explained  tome  in  conver- 
sation, to  the  gnawing  of  Boll-worms  as  the  principal  factor  in  this  kind  of  blight.  In 
the  first  place  the  time  corresponds  with  the  greatest  activity  of  these  larvae. 
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The  farmers  say  the  wet  weather  is  making  it  shed,  or  the  dry  weather  has  caused 
itj  or  the  cotton  was  ploughed  a  little  too  wet,  or  too  dry,  or  too  close,  or  too  deep. 
They  never,  for  a,  moment,  suspect  that  the  small,  soft,  downy,  salmon-colored  moths 
that  hover  about  after  sunset  have  anything  to  do  with  it. 

Addressing  the  same  common  understanding,  their  attention  maybe  called  to  the 
parts  of  the  crop  liable  to  shed  (according  to  the  style  of  the  farmers).  '  There  are  three 
crops  to  each  stalk.  The  bottom,  middle,  and  top  crop;  each  of  these  crops  of  bolls, 
set  with  as  many  partial  seasons  or  summer  rains.  The  bottom  crop  never  sheds.  It 
always  sets  the  fruit  and  is  never  injured  by  this  worm,  except  when  occasionally  a 
grown  boll  is  bored.  or,  more  frequently,  gnawed  a  little  and  left  to  be  attacked  hy 
rx>t  later.  Hie  middle  crop,  at  the  advent  of  this  enemy,  is  going  Qut  of  bloom,  and  in 
the  very  condition  the  young  worms  love  most.  A  boll  less  than  the  size  of  a  pigeon's 
eKK>  eaten  ever  so  little,  dies,  and  generally  drops  off.  Larger  than  that  it  may  live 
a  long  time  and  seldom  folia  off  whether  it  dies  or  not.  It  is  here  alone  that  the 
ordinary  observer  discovers  Boll- worm  work. 

At  th)s  period  the  top  crop  is  in  the  sauqre,  as  the  unblown  bud  with  its  involucre 
is  called— the,  very  stage  for  the  nourishment  of  the  newly-hatched  worm— and  it  is 
have  that  the  great  majority  of  the  eggs  is  laid.  What  are  the  consequences  f  When- 
ever Heliothis  is  abundant  a  general  shedding  begins  at  the  top,  and  extends  to  the 
middle  of  the  crop.  In  two  weeks  the  prospect  may  be  ohanged  ten,  twenty,  or  oven 
fifty  per  cent.  A  patch  near  me  this  year,  carefully  estimated,  was  changed  twenty-five 
pejLcept.  Generally  throughout  the  county  ten  per  cent,  is  the  least  calculation.  Of 
all  the  injuries  to  cotton  in  this  latitude  none  can  compare  with  Boll-worm,  for  it  is 
universal  and  a  regular  annual  visitor.  Once  in  eight  or  ten  years  Aletia  takes  a  crop, 
and  occasionally  Bust  breaks  out  and  sweeps  off  a  patch.  Heliothis  is  found  every 
year  and  in  almost  every  place. 

Is  IT  tub  a&Mi?  as  cpkn-worm!— Again,  it  will  need  no  closer  observer  than  the 
ordinary  farmer  to  weigh  these  facts  and  to  notice  a  few  more  very  manifest.  For  in- 
stance, it  is  always  near  corn  that  Boll- worm  is  worst;  .it  is  generally  where  cotton 
BUoceetU  corn  or  cotton  that  they  abound,  and  worst  of  all  where  corn  is  planted 
through  ft  field  of  cotton  to  fill  up  missing  places.  But  it  is  easy  to  settle  the  ques- 
tion by  rearing  the  worms,  as  I  have  done  this  summer,  collecting  them  from  different 
sources  and  giving  them  a  variety  of  food. 

There  ass  at  least  three  varieties :  all  of  them  seem  to  feed  without  hesitation  on 
corn  (in  every  stage,  from  bloom  till  harvest),  on  cotton  bolls  and  squares,  on  the 
green,  pods  of  beans  and  cow-peas,  and  do  not  hesitate  to  bore  into  okra,  melons,  to- 
matoes, and  qquashes.  Worms  taken  from  corn  were  successfully  fed  on  cotton ;  and 
from  cotton  were  as  easily  reared  on  corn,  beans,  pease,  and  okra.  Corn  in  the  soft 
stage  was  undoubtedly  preferred  to  all  other  food,  out  they  would  eat  even  lea  res. 

The  moths  at  this  period  abound,  but  are  difficult  to  find  in  cotton  during  any  day- 
light. They  seem  to  prefer  to  hide  in  cow-peas  and  clover — when  these  grow  near — 
and  may  be  seen  about  sunset,  sucking  the  honey  secretions  of  flower  stoma  of  the 
peas  and  dipping  into  the  blossoms  of  the  clover.  Yet  I  have  never  found  their  eggs 
or  young?  in  clover,  and  rather  rarely  in  the  cow-peas.  Though  almost  omnivorous, 
Heliothid  larva)  are  essentially  pod-borers  and  seed-eaters.  They  will  take  to  anything 
having  the  appearance  of  a  pod.  This  is  curiously  manifest  in  their  preference  for 
the  chrysalids  of  other  Lepidoptera.  The  larger  worms  would  leave  everything  for 
the  pupae  of  Aletia  when  they  were  plentiful.  This  special  carnivorous  appetite  was 
first  noticed -September  23  in  company  with  Professor  Jones,  while  we  were  experiment- 
ing in  a  field  infested  with  Aletia.  There  were  hundreds  of  the  pupsB  devoured  by 
some  enemy  that  broke  into  the  larger  end.  Much  of  this  work  was  freshly  done,  and 
when  I  first  observed  it,  a  few  days  previously,  I  was  disposed  to  attribute  it  to  a 
small  black  or  dark-brown  grub  (supposed  to  be  Telephorus),  many  of  which  I  found 
in  the  newly-rifled  chrysalids  devouring  the  remains.  But  these  wore  never  in  suffi- 
cient numbers  to  account  for  the  destruction  of  the  Aletia  pupae.  Professor  Jones, 
on  the  occasion  alluded  to,  caught  a  Boll-worm  in  the  very  act,  and  I  have  since  veri- 
fied this  propensity  by  finding  them  to  prefer  this  diet  to  any  other.  Further  obser- 
vation, therefore,  led  me  to  acquit  the  little  Telephpri  of  initiating  the  robbery — they 
only  play  the.  jackal  at  the  feast ;  the  lion  they  follow  is  the  Boll- worm. 

To  combat  the  kvil, — My  experiments  and  suggestions  may  be  of  some  value,  but 
I  have  not  to  propose  any  one  perfect  remedy.  Precautionary  measures  may  be  used 
witn  advantage,  and  can  be  easily  understood* by  planters  generally.  It  is  evident. 
from  what  is  observed  as  to  their  food  and  habits,  that  if  all  pod-bearing  crops  could 
be  suspended  a  twelve-month  the  race  would  perish.*  But  as  this  is  not  practicable 
some  approximation  to  its  effects  might  still  be  obtained  by  judicious  rotation.  It  is 
known  to  planters,  and  often  remarked  by  them,  that  cotton  does  well  after  fallow,  or 
after  wheat,  or  any  other  small-grain  crop.  They  still  remember  how  healthy  the  cot- 
ton was  just  after  the  war,  and  now  free  it  is  from  shedding  in  sedge  laud.  Herein 
lies  a  lesson. 

•This  is  altogether  too  broad  an  assertion. — C.  V.  R. 
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HeJiothids,  as  known,  pass  the  winter  in  the  pupa  state  in  the  earth,  in  cotton  and 
corn  fields,  where  the  fall-grown  worm  drops.  As  often  as  possible,  then,  chance  the 
cropping,  and  never  plant  cotton  after  corn  if  it  oan  be  avoided ;  nor  should  it  be  planted 
near  corn  if  the  crop  can  be  pitched  otherwise.  When  a  cotton-field  becomes  mnch 
polluted  sow  it  down  in  wheat  or  oats,  or  plant  in  corn,  to  be  followed  bv  one  of  these. 
Green  corn  is  the  great  nursery  of  this  plague,  and  next  to  the  corn  is  a  great  crop 
of  Southern  cow-peas. 

The  worst  infested  field  I  observed  4his  year  was  a  small  one  in  which  there  had 
been  a  bad  stand  of  cotton  in  the  spring,  and  to  mend  it  corn  was  planted  in  the 
missing  places.  By  unskilled  working  more  damage  was  done  to  the  stand,  and  to 
mend  this  again  cow-peas  were  dropped  in  the  gaps.  No  arrangement  could  have 
suited  HdiotMs  better.  The  peas  supplied  the  moth  shelter  during  the  day,  and  their 
favorite  repast  at  fall  of  evening. 

Some  old  and  formerly  large  and  successful  planters  tell  me  that  their  practice  to 
top  cotton,  about  the  10th  of  August,  and  burn  the  young  shoots  was  a  check  to  the 
Boll-worm.    By  this  practice  no  doubt  many  eggs  and  young  larva*  were  destroyed. 

Natural  enemies. — Their  natural  enemies  anood  some  degree  of  protection.  Birds 
might  be  fostered,  as  suggested  by  yourself  with  regard  to  Aletia,  by  putting  up  martin 
boxes  about  in  the  fields.  The  bluebirds  are  fine  hunters  of  the  worms,  but  Inave  never 
seen  them  catch  the  moth.  They  will  take  to  any  kind  of  a  box  if  the  martins  do  not. 
These  are  great  fly-catchers,  as  is  well  known,  and  fly  late— the  very  time  for  crop- 
destroying  moths  of  all  kinds.  But  of  all  birds,  the  most  effectual  I  have  found  are  do- 
mestic turkeys  and  chickens.  Turkeys  range  through  a  cotton-field,  looking  up  into  the 
leaves,  and  well  hid  must  be  the  worm  they  do  not  find.  Their  value  has  long  been 
known  in  tobacco-fields.  Chickens,  on  the  other  hand,  not  so  good  after  worms,  are 
exceedingly  active  in  pursuit  of  the  moths.  When  two  small  fields,  near  me,  and  daily 
visited  this  summer,  became  naturally  infested  with  Aletia,  the  last  of  August  and 
first  of  September,  the  neighboring  turkeys  and  chickens  were  there  from  morning  till 
evening.  They  never  allowed  Aletia  to  get  more  than  half  grown.  Even  when,  the 
20th  of  September, J  brought  hundreds  of  Aletia  lame  into  one  of  the  fields  for  exper- 
iments with  Pvrethrum  the  turkeys  hunted  them  out.  and,  with  superior  interest  and 
eyesight,  in  a  few  hours  none  were  left  except  two,  which  were  old  enough  to  web  up 
before  they  were  found  out. 

How  they  should  find  the  Boll-worm  so  often  I  do  not  know,  but  as  a  fact  it  was 
vain  for  me  to  mark  stalks  with  young  Heliothis  upon  them  with  a  view  to  future 
observations.  The  turkeys  were  there  from  morning  until  night,  and  no  Heliothis 
dared  to  show  his  head,  as  they  often  do  at  close  of  day,  without  danger  from  these 
vigilant  guards.  Practically,  I  was  compelled  to  cage  all  I  proposed  to  watch.  To 
the  great  planting  interest  these  facts  can  be  of  little  value.  It  would  require  flocks 
of  immense  numbers,  and  to  be  herded  about  over  the  fields,  to  accomplish  anything 
proportionate  to  what  is  above  related  of  small  patches  near  habitations.  Jays,  black- 
birds, woodpeckers,  and  crows  destroy  vast  numbers  of  Heliothis  in  corn  about  the 
time  the  grain  begins  to  toughen,  but  these  allies  levy  toll  also  on  the  crop.  *  *  * 
Very  respectfully. 

LAWRENCE  JOHNSON. 

Prof.  C.  V.  Riley, 

CJ^ef  United  States  Entomological  Comvdssion. 


TEE  COTTON  WORM. 

(Aletia  xylina,  Say.) 

Order  Lepidoptera;  Family  UoOTUiDJffi. 

Pending  the  issuance  from  the  printing  office  of  the  special  report  on 
this  insect,  which  will  form  Volupae  IV  of  the  reports  of  the  United  States 
Entomological  Commission,  it  will  be  well  to  devote  a  few  pages  of  this 
annual  report  to  the  subject,  in  order  to  meet  the  constant  demand  for 
information.  This  will  best  be  done  by  reproducing,  1st,  part  of  an 
address  delivered  at  the  Atlanta  exposition,  giving  a  summary  of  prin- 
ciples we  have  established  and  work  we  have  done ;  2d,  a  letter  to 
Hon.  E.  J.  Ellis,  M.  C,  on  the  best  way  to  meet  a  possible  emergency 
in  the  overflowed  Mississippi  cotton  districts j  3d,  an  illustrated  descrip- 
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tion  by  Professor  Barnard,  adapted  in  advance  from  the  special  report 
on  the  subject,  of  what  we  consider  one  of  the  best  and  simplest  spray- 
ing machines:  4th,  a  summary  of  damage  done  by  the  worm  in  1881,  as 
furnished  by  the  statistician  from  replies  of  the  Department  correspond- 
ents to  a  special  inquiry  on  the  subject;  5th,  some  recently-ascertained 
facts  in  the  natural  history  of  the  species,  and  particularly  the  settle- 
ment of  the  question  of  hibernation  within  our  borders. 

ADDRESS  ON  THE  COTTON  WORM. 

(.From  an  address  delivered  by  C.  V.  Biley  before  the  Cotton  Convention  at  Atlanta,  November  4, 1881.] 
THE  COTTON  WORM;  BRIEF  STATEMENT  OF  PAST  WORK. 

Tom  all  know  some  things  about  this  insect.  Under  the  various  aliases  of  Cotton 
Worm,  Caterpillar,  Army  Worm,  or  old  French  Cke*ilU,  it  has  been  a  dread  to  the  cot- 
ton-grower of  the  United  States  since  the  beginning  of  the  century.  A  native  of  Cen- 
tral and  South  America,  its  advent  in  the  northern  portion  of  the  continent  was  no 
doubt  coetaneous  with  the  introduction  and  cultivation  of  cotton.  Appearing  in  de- 
structive numbers  at  irregular  intervals,  it  was  looked  upon  as  an  unmitigated  evil 
entirely  beyond  man's  control. 

The  most  careful  statistics,  compiled  at  my  request  by  Mr.  J.  ft.  Dodge,  the  leading 
agricultural  statistician  in  the  country,  dhow  that  daring  the  period  from  1865  to  1879 
the  average  annual  loss  to  the  cotton-growers  from  this  cause  was  $15,000,000,  while 
in  some  years  it  reached  nearly  double  that  sum.  Oh  the  principle  of  "  a  penny  saved 
is  a  penny  earned,17  this  is  so  much  stolen  from  your  pockets.  Since  1879,  notwith- 
standing increased  acreage,  the  loss  has  been  less,  owing  to  the  more  general  adoption 
of  methods  for  repressing  the  worm.  It  at  fisst  seems  astonishing  that  with  such  large 
losses  to  the  staple  crop  no  systematic  attempt  should  have  been  made  to  overcome 
this,  the  planters  worst  enemy ;  that  no  enthusiastic  naturalist  should  have  arisen 
among  you,  either  before  or  after  the  war.  to  take  hold  of  the  problem,  and  at  least 
summon  all  the  aid  that  soienoe  and  intelligence  could  bring  to  bear  to  solve  it. 

But  whatever  the  explanation,  the  fact  remains  that  up  to  1873  the  planter  was 
practically  at  the  mercy  of  this  Aletria,  while  up  to  1878  there  existed  a  vast  amount 
of  theory  and  scarcely  any  exact  knowledge  relative  to  its  nature  and  habits.  A  few 
Southern  men  like  the  late  Thomas  Affleck,  of  Brenham,  Tex.,  and  Dr.  D.  L.  Phares, 
now  of  the  State  agricultural  college  at  Starksville,  Miss*,  had  written  intelligently 
of  what  they  had  observed  in  their  own  limited  regions,  but  without  laying  olaim  to 
that  general  entomological  knowledge  and  experience  which  was  necessary,  whether 
to  correct  interpretation  of  the  manifestations  or  the  practical  solution  of  the  problem. 
Prof.  Townend  Glover  also  did  his  very  best  work  in  this  field,  but  the  practical  out- 
come had  been  the  U9e  of  fires  and  lamps  to  attract  and  kill  the  parent  moth — methods, 
at  the  best,  more  or  less  unsatisfactory  and  ineffectual  in  preserving  the  crop. 

In  1872  I  suggested  the  use  of  Paris  green  to  destroy  this  pest,  and  in  1873  confidently 
recommended  it  for  the  purpose,  in  an  address  which  was  very  generally  copied  in 
Southern  journals.  The  planters  in  the  more  southern  portions  of  the  cotton  belt,  who, 
after  the  war,  and  while  struggling  against  many  adverse  influences,  had  seen  their 
crops  ruined  year  after  year,  and  had  become  well-nigh  discouraged,  hailed  this  remedy 
with  profound  Joy,  and  many  were  the  touching  expressions  of  appreciation  and  thank- 
fulness which  I  received  from  various  quarters.  Men  more  zealous  for  their  own  gain 
than  for  the  public  welfare  patented  various  combinations  of  Paris  green  and  other 
arsenical  poisons,  and  did  a  lucrative  business  in  selling  rights  to  use  their  various 
compounds  under  names  that  conveyed  no  idea  of  their  nature.  They  all  had  arsenic 
in  some  form  as  base,  and  feeling  that  the  patentees  were,  in  great  measure,  imposing 
on  the  public,  I  used  my  pen  and  influence  to  stay  the  impositions.  The  period  be- 
tween 1875  and  1878  was  one  of  activity  in  the  improvement  of  appliances  for  using 
the  poisons,  but  they  all  had  for  their  object  the -throwing  of  these  last,  in  liquid  or 
powder,  broadcast  over  the  plants. 

Although  I  had  long  felt  that  the  subject  was  one  of  the  greatest  importance,  well 
deserving  the  attention  of  the  national  government,  the  opportunity  to  begin  a 
thorough  investigation  of  it  was  first  offered  in  1878,  when,  as  Entomologist  to  the  De- 
partment of  Agriculture,  and  with  the  hearty  assistance  of  Senator  Morgan,  of  Ala- 
bama, and  other  Southern  Senators  and  Representatives,  I  secured  a  small  apropria- 
tion  of  $5,000  for  the  purpose.  The  investigation  has  not  been  without  obstacles  and 
difficulties.  During  the  first  two  years  the  prevalence  of  yellow  fever  was  an  imped- 
iment, and  as  the  most  interesting  sections,  from  the  Cotton  Worm  standpoint,  are  the 
most  malarious  and  unhealthy,  and  observations  must  be  made  during  the  night  as 
well  as  by  day,  few  of  my  agents  have  escaped  sickness  after  a  summers  work  m  the 
fieKL    Prof.  W.  S.  Barnard,  who  is  here  with  me  now  in  charge  of  the  machinery  on 
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exhibition  beneath  this  hall,  and  to  whose  perseverance  and  ingenuity  we  owe  vari- 
ous important  mechanical  contrivances,  was  so  seriously  ill  at  Selma  last  fall  that  I 
once  almost  despaired  of  getting  him  back  safe  to  his  home  in  the  North.  I  men- 
tion these  facts  because  the  synopsis  of  results  which  I  shall  now  endeavor  to  present  - 
to  you  will  convey  no  adequate  idea  of  the  time  and  labor  involved  in  getting  at  the 
truths  which,  once  obtained,  appear  simple  enough.  "  What  is  missed  is  mystery,  what 
is  hit  is  history, n  and  yon  have  all  no  doubt  laughed  at  the  simplicity  of  some  teat  or 
trick  of  legerdemain  after  it  was  once  explained,  where  before  vou  had  puzzled  yonr 
heads  in  vain  for  the  explanation.  Nature's  truths  are  all  simple  when  we  have  once 
learned  to  read  them,  but  the  key  to  unlock  them  is  generally  revealed  to  us  only 
after  much  patient  and  intelligent  search  in  fleld  and  laboratory, 

NATURAL  HlflTOBY  QF  TB&  COTTON  WOBM. 

Here  [pointing  to  diagram]  you  have  illustrated  a  worm  which  you  are  all  more  or 
less  familiar  with  in  its  general  aspects  and  its  consequences.  It  belongs  to  the  same 
order  (Lepidoptera)  as  the  Silk-worm.  The  one  industriously  spins  for  us  that  most 
lustrous  and  unequaled  fiber  that  plays  such  an  important  part  in  the  commerce 
of  the  world,  and  was  for  a  long  time  a  fit  emblem  of  royalty ;  while  the  other  is  bent 
on  destroying  that  fiber  which,  though  less  rich  and  costly,  is  more  important  to  the 
multitude.  The  one  by  study,  experience,  and  experiment  man  has  succeeded  in  arti- 
ficially propagating ;  the  other,  by  the  same  methods,  he  may  succeed  in  destroying. 

Omne  vivum  ah  ovo.  All  life  comes  from  an  egg.  Modern  science  confirms  this  Lin- 
naean  aphorism.  Our  Cotton  Worm  invariably  hatches  from  an  egg,  and  the  very 
common  belief  among  planters  that  it  has  a  spontaneous  origin,  or  in  some  way  comas 
ffom  cotton-seed,  is  childish.  The  egg  is  0.6°"*  wide,  circular,  much  flattened,  and 
ribbed.  Bright,  bluish-green  in  color  when  first  laid,  it  is  attached  singly  to  the  under 
side  of  the  larger  and  lower  leaves,  and  is  easily  overlooked.  In  from  two  to  four  days 
after  being  laid — the  time  varying  with  the  season— the  young  worm  hatohes.  It 
feeds  for  a  few  days  upon  the  under  side  of  the  leaves,  making  yellowish  and  semi- 
transparent  blotches.  These,  to  the  well-posted  planter,  betoken  its  presence,  where 
otherwise  it  would  remain  unnoticed.    It  sheds  its  skin  five  times  and  acquires  full 

Sowth  in  from  one  to  three  weeks  after  hatching,  according  to  the  season.  It  riddles 
e  cotton-leaf  only  in  the  last  half  of  its  worm-life  and  eats  msre  during  the  last  two 
days  than  during  all  the  rest  of  its  existence.  I  want  you  to  bear  this  fact  in  mind, 
as  it  explains  the  apparently  sudden  appearance  of  the  worm,  so  often  remarked 
upon.  When  full-grown  the  creature  spins  a  slight  web,  usually  in  a  piece  of  roUed-up 
leaf,  and  becomes  a  chrysalis,  which  from  its  nature  must  always  be  formed  above 
ground  and  cannot  burrow  beneath  the  surface  of  the  soil.  This  state  lasts  on  an 
average  about  one  week  in  midsummer,  but  two  or  three  times  as  long  in  spring  or 
-all.  In  due  time  the  moth  or  imago  issues.  This  moth  has  a  series  of  wavy,  lilac- 
colored  or  crimson  lines  across  the  somewhat  olivaceous  front  wings,  which  generally 
have  a  clay-yellow  or  faintly  golden  cast,  but  it  is  chiefly  distinguished  by  a  dark,  oval 
spot  on  the  disk  of  each  wing,  and  by  three  minute  white  specks  dividing  the  space  be- 
tween this  dark  spot  and  the  shoulder  in  three  equal  parts.  It  rests  with  the  wings  form- 
ing a  straight  line  along  the  back.  It  is  nocturnal  in  habit,  resting  during  the  day,  and 
taking  but  a  short,  startled  flight  when  disturbed.  In  the  early  part  of  the  night  it 
is  busy  feeding  and  hovering  from  plant  to  plant,  in  flight  contrasting  strongly  with 
its  darting  day-flight.  In  the  latter  part  of  the  night  and  small  hours  of  the  morning 
the  sexes  pair  and  the  female  is  engaged  in  ovipositing.  Its  food  is  chiefly  the  sac- 
charine exudations  from  certain  glands  on  the  under  side  of  the  mj drib  of  the  leaves 
and  at  the  bases  of  the  outer  lobes  of  the  involucre,  though  it  will  feed  on  all  sorts  of 
other  sweets  and  is  capable  of  fretting  the  surface  and  sucking  the  juices  of  fruits. 

The  time  elapsing  from  one  generation  to  another  varies  according  to  temperature, 
and,  therefore,  according  to  season.  There  is  increasing  activity  and  acceleration  in 
development  from  the  first  appearance  till  July,  and  thenceforth  decreasing  activity 
and  retardation  in  development  till  frost.  Thus  in  midsummer  the  whole  cycle  of  in- 
dividual life,  from  the  hatching  to  procreating,  may  occupy  less  than  three  weeks, 
while  in  spring  and  late  autumn  it  may  occupy  twice  that  time.  Taking  the  whole 
season  through,  however,  the  time  from  the  egg  of  one  generation  to  that  of  another 
will  average  about  one  month. 

The  first  worms  appear  much  earlier  than  was  formerly  supposed,  viz.,  from  the 
middle  of  April  till  the  middle  of  May,  in  the  southern  portion  of  the  cotton  bel  t  The 
fact  that  these  early  worms  generally  attract  no  attention,  and  that  the  species  seldom 
acquires  disastrous  force  till  the  third  generation,  has  given  rise  to  the  erroneous  no- 
tion of  later  first  appearance.  There  are  also  many  more  generations  than  has  been 
supposed,  seven  or  more  being  produced  toward  the  Gulf,  the  last  enduring  till  frost 
cuts  it  off.  When  I  tell  you  that  in  addition  to  this  rapid  succession  ef  broods  the  moth 
is  one  of  the  most  prolific  with  which  I  am  acquainted,  capable,  in  fact,  under  favor- 
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ing  circumstances,  of  laying  six  or  seven  hundred  eggs,  you  will  no  longer  wonder  at 
its  destructive  capacity.  The  progeny  of  a  single  female  may,  i  n  less  than  two  months, 
under  the  influence  of  midsummer  temperature,  reach  twenty  billions,  while  you  all 
know  that  half  a  dozen  worms  to  a  plant  are  sufficient  to  jeopardise  the  crop.  Why, 
were  it  not  for  the  various  natural  checks  upon  the  increase  of  the  species  in  geomet- 
rical ratio,  successful  cotton-culture,  with  aft  our  improved  methodafor  destroying  the 
pest,  WQulfl  be  utterly  impossible.  Remove  the  barriers  and  the  flood  comes.  The  oc- 
casional impotence  of  the  natural  checks,  through  one  cause  or  another,  very  quickly 
gives  the  Cotton  Worm  the  mastery  in  the  struggle  for  existence,  and  precipitates  it 
upon  ns  in  multitudes  almost  as  if  by  magic. 

I  have  frequently  referred  to  the  southern  part  of  the  cotton  belt,  because  the 
insect  acts  differently  in  the  southern  portion  of  the  belt,  where  it  hibernates,  from 
what  it  does  in  the  northern  portion.  Here  it  appears  later  and  only  after  having 
become  excessively  multiplied  further  south.  Tne  dividing  line  between  these  two 
portions  has  been  approximately  riven  in  my  Bulletin  op  the  Cotton  Worm. 

The  manufacturers  here  presentnave  laid  stress  on  the  importance  of  cleansing  your 
cotton  from  sand,  leaf,  and  other  trash  before  shipment,  and  Mr.  Atkinson  emphasized 
the  point  in  his  address  yesterday.  It  may  not  be  generally  known  that  it  is  the  gnaw- 
ing of  the  worm  which  causes  the  staining  and  fragments  of  leaf  in  the  cotton,  and 
that  this  is  much  more  difficult  to  remove  in  ginning  than  sand  or  earth,  and  1  wish 
yon  particularly  to  bear  in  mind  that  for  this  reason  the  destruction  of  the  worm  will 
pay  you  ten  times  its  cost,  even  when  the  worm  comes  too  late  to  otherwise  injure  the 
crop. 

Now,  I  feel  that  I  have  got  on  to  a  theme  of  great  concern  to  you  all,  but  I  must 
pass  over  many  questions  of  interest  if  J  am  to  reach  the  chief  object  of  my  remarks. 
To  treat  of  the  conditions  of  soil  and  plant  most  favorable  to  the  Cotton  Worm,  the 
meteorological  influences  affecting  it,  the  migrations  of  the  moth,  the  manner  of 
hibernation,  the  parasites  and  other  natural  euemies,  would  require  many  hours'  time, 
and  I  must  pass  them  by  for  the  present.  Before  proceeding  to  the  more  practical 
considerations,  however,  I  wish  to  say  a  few  words,  by  way  of  comparison,  about  an- 
other important  enemy  of  the  cotton  crop,  viz.,  the  Boll- worm. 

[The  professor's  remarks  were  here  illustrated  by  colored  diagrams.  He  gave  an 
interesting  account  of  the  Boll- worm,  showing  its  habits  and  character,  ana  how  it 
differed  from  the  Cotton  Worm  in  transforming  underground,  in  the  manner  in  which 
the  moth  rests,  and  in  other  particulars,  but  that  the  two  resembled  each  other  in 
both  feeding  at  first  on  the  under  side  of  the  leaf.] 

From  the  facts  here  presented  it  is  obvious  that  poisons  applied  to  the  under  surface  of 
the  lea***  will  acoomplishfar  more  good  than  when  thrown  on  the  upper  surface,  as  has  been 
the  common  custom.  They  will  more  surely  kill  the  young  worms  before  these  do 
any  damage;  they  will  tend  to  kill  the  moths,  and  they  will  likewise  kill  the  young 
Boll-worms.  Time  will  not  permit  me  to  go  into  details  as  to  the  different  substances 
that  may  be  used  for  the  destruction  of  these  worms.  It  suffices,  to  say  that  of  the 
tons  of  different  ingredients  that  we  have  experimented  with7  Paris  green,  London 
purple,  or  arsenic  in  some  form,  give  the  most  satisfaction,  while  the  only  vegetable 

Srodnct  that  gives  any  promise  of  usefulness  is  Pyrethrum,  prepared  from  plants  in- 
jgenous  to  parts  of  Europe  and  Asia,  and  the  cultivation  of  which  I  have  frees,  en- 
deavoring to  establish  in  various  parts  of  the  South. 

1MPROVKP  APPLIANCES. 

"  Planters  will  apply  poisons  either  in  liquid  or  in  powder,  according  to  circum- 
stances and  conveniences.  The  wet  method,  according  to  present  practices,  is  the 
more  expeditious,  and  the  safer  so  far  as  injury  to  man  and  stock  is  ooncerned  It 
acts  less  favorably  in  wet  weather,  the  first  outlay  in  appliances  is  greater,  and  (hey 
are  often  useless  where  the  soil  is  heavy  and  wet.  The  dry  method  can  be  most  ad- 
vantageously used  in  wet  weather,  and  the  application  is  most  persistent;  the  cost  of 
diluents  has  heretofore  been  great ;  there  is  more  danger  to  the  operator,  and  an  acre 
is  poisoned  less  quickly. 

"  Experiment  shows  that  in  the  broadcast  methods  of  sprinkling  there  is  a  limit  to 
the  subdivision  of  the  liquid  beyond  which  it  cannot  practically  be  carried,  both  on 
account  of  the  greater  tendency  of  the  nozzle  to  clog  and  of  the  greater  specific 
gravity  of  the  poison  compared  to  water  in  fine  spray ;  so  that  in  attempting  to  throw 
fine  spray  over  ten  or  twelve  rows  the  outer  rows  receive  no  poison.  This  last  ob- 
stacle applies  less  to  Pyrethrum,  which  has  least  specific  gravity.  In  using  the  poi- 
sons dry  it  does  not  seem  possible  to  advantageously  diminish  the  amount  per  acre 
by  any  present  appliances,  but  I  have  reasons  to  beUeve  that  a  diluent  of  simple  earth 
well  dried  and  pulverized  may  be  used  with  as  much  advantage  as  any  more  costly.4* 

*  Quoted  from  a  paper  read  in  1880,  before  the  Am.  Ass.  Adv.  8c. 
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POISONING  FROM  BELOW. 

Now  the  throwing  of  poison  from  below  and  the  introduction  of  a  new  nozzle  has 
enabled  us  to  diminish  much  further  the  quantity  to  be  thrown  on  the  plant  in  either 
method. 

The  old-fashioned  punctured  sprinklers,  and  perforated  or  gauzed  sift-era,  with  which 
all  are  familiar,  have  proved  impracticable,  because  of  the  fine  holes  becoming  clogged 
by  wet  poison  and  other  materials.  To  prevent  this,  stirring,  shaking,  and  straining 
appliances  have  been  combined  with  them,  but  without  as  good  results  as  we  desire. 

What  may  be  called  slit-nozzles  have  been  made  in  numerous  forms.  The  fluid, 
being  squirted  out  through  a  slit,  expands  in  a  fan-like  shape,  and  thus  breaks  up  into 
a  sheet  of  spray.  The  fissures  have  been  cut  in  different  angles  and  curves  to  produce 
several  kinds  of  jets,  and  some  can  be  enlarged  or  reduced  by  an  adjustable  screw. 
Where  large  and  coarse  sprays  for  broadcast  sprinkling  are  desired,  and  the  opening 
may  hence  be  coarse,  these  answer  admirably;  but  for  very  small,  fine  sprays,  such  as 
are  needed  in  poisoning  cotton  from  beneath,  the  slit  must  be  so  fine  as  to  clog.  To 
remedy  this  difficulty  we  have  an  improvement  adapted  to  all  nozzles  of  this  class. 
The  fluid  is  forced  into  the  round  nozzle  chamber  through  a  tube  or  hole  tangential 
to  its  circumference,  thereby  causing  an  intense  whirling  motion  against  the  inner 
surface  and  its  slit  so  as  to  wash  away  and  keep  in  action  the  particles  which  would 
otherwise  tend  to  accumulate  upon  and  clog  the  narrow  outlet.  The  nozzle  chamber 
can  be  easily  opened  to  remove  what  collects  within. 

Lip  nozzles  are  such  as  spread  the  liquid  into  a  shower  by  squirting  it  against  an 
inclined  surface  or  lip,  which  may  be  formed  flat  to  deflect  in  one  plane,  or  angular 
so  as  to  throw  in  two  or  more  planes,  or  conical  to  produce  funnel-shaped  sprays. 

Nozzles  of  this  class  are  excellent  for  broadcast  sprinkling.  The  lip  resists  the  fluid 
after  it  is  freed  from  pressure,  thereby  retarding  it  slightly  and  causing  a  little  to 
waste  by  dripping  or  falling  in  large  drops  unless  forced  with  great  velocity.  An  ad- 
ditional pipe  to  catch  and  return  the  drip  has  been  used. 

Rotary  nozzles  are  of  several  kinds.  Those  in  common  use,  as  lawn  sprinklers, 
work  on  the  principles  of  Barker's  mill  and  of  the  windmill.  The  water  striking  the 
inclined  surfaces  of  a  rotary  part  makes  it  whirl  so  as  to  throw  and  break  the  fluid  to 
pieces.  Then  there  are  ordinary  tubular  hose  nozzles  with  the  caliber  rifled  for  all  or 
a  part  of  their  length  to  give  a  spiral  movement  whereby  the  fluid  is  thrown  into  a 
spray. 

The  rotary  nozzles  noticed  are  only  available  for  broadcast  sprinkling ;  but  we  have 
one  named  the  cyclone  nozzle,  which  is  not  only  suited  for  the  same  purpose  by  atom- 
izing fluid  fine,  and  in  any  volume,  but  which  is  well  adapted  for  spraying  the  foliage 
beneath.  The  round  nozzle  chamber  has  a  tangential  inlet,  and  at  right  angles  to 
this  a  round  central  outlet.  Fluid  forced  through  it  whirls  with  an  incomprehensible 
velocity  in  a  volute  course  to  the  central  orifice,  producing  a  broad,  fine,  beautiful 
spray.    This  nozzle  is  the  best  yet  invented  for  spraying. 

Our  machines  for  throwing  poisons  are  arranged  in  four  natural  classes : 

1st.  Brush  throwers. 

2d\  Rotary  fan  blowers. 

3d.  Bellows  blowers. 

4th.  Squirting  machines. 

I  must  omit  ail  detailed  consideration  (though  you  will  find  on  the  grounds  many 
ingenious  improvements  which  we  have  made  In  their  application)  and  confine  my  re- 
marks to  the  squirting  machines  which  are  the  most  valuable  for  our  purpose.  A  great 
many  kinds  of  force  pumps  have  been  tried.  The  rotary  seems  best  suited  to  combine 
in  machinery,  but  as  yet  we  have  none  cheapenough  for  the  planter.    Among  the  piston 

Sumps  several  are  cheap  and  work  well,  as  Whitman's  fountain  pump,  the  Little  Giant, 
tahmann's,  &c  No  improvements  of  much  value  have  been  recently  added  in  the 
pumps  which  are  suited  for  our  purposes.  As  a  rule  the  simplest  are  the  best  and 
cheapest. 

But  the  greatest  advance  in  this  line  is  shown  in  our  automatic  sprinkler,  which 
entirely  does  away  with  the  labor  of  operating  pump.  A  windlass  arrangement  ele- 
vates the  barrel  of  poison  so  high  that  gravitation  supplies  the  spraying  power.  Prob- 
ably no  more  simple  or  practical  method  than  this  can  ever  be  invented,  and  it  will 
remain  a  standard  process. 

Fire  extinguishers  worked  by  gas  pressure  have  been  tried  for  spraying  fields,  but 
those  in  use  are  too  expensive  and  waste  an  unnecessary  quantity  of  chemicals.  We 
have  an  improved  method  of  spraying  plants  by  gas  pressure  which  is  cheap  and 
easily  managed. 

We  have  a  rotary  fan  blower  in  combination  witii  diverging  pipes  ending  in  forked 
lips  and  mounted  on  a  triangular  tripod  frame  with  hind  swiveled  wheels  and  front 
gearing,  with  belt  to  move  the  fans  at  2,000  revolutions  per  minute. 

We  have  rotary  fan  blowers  for  throwing  fluid  poison.  We  have  bellows  blowera 
in  combination  with  a  plow  or  cultivator,  whereby  the  cotton  may  be  poisoned  while 
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it  is  'being  cultivated.  We  have,  further,  compound  fountain  sprinklers  through 
which  the  water  may  be  foroed  by  a  pump  or  by  gas  pressure  or  by  gravitation.  In 
the  simplest  and  best  machine  we  have  the  water  is  forced  through  a  system  of  dicho- 
tomously  branching  tubes,  the  last  fork  flexible  so  as  to  hug  and  sprinkle  two  rows 
from  beneath.  The  flexibility  allows  no  breakage  in  pipes,  and  the  trailing  flexible 
forks  adapt  themselves  to  crookedness  and  variations  in  the  width  of  rows. 

The  advantages  of  the  triangular,  tripod,  tricycle  frame  are  that  it  conforms  to  all 
irregularities  in  all  directions.  It  cannot  well  tip  over ;  it  forms  the  base  of  a  pyra- 
mid supporting  the  barrel  of  poison;  it  turns  easily  and  short  as  upon  a  pivot;  it 
pulls  easily  and  it  opens  and  shuts  to-  suit  the  width  of  the  rows. 

With  this  machine  from  twelve  to  twenty  rows  of  cotton  are  easily  and  effectually 
poisoned  from  below  at  a  minimum  cost  of  machinery,  and  with  the  minimum  quan- 
tity of  material. 

As  a  few  minutes  spent  in  witnessing  the  working  of  this  machinery  on  these  grounds 
will  convey  a  better  idea  than  any  amount  of  further  description,  I  will  detain  you 
no  longer,  but  earnestly  invite  you,  upon  adjournment,  to  examine  it.  With  a  first 
outlay  of  from  $10  to  $15  for  machinery,  not  more  than  one  cent  per  acre  for  material 
and  the  labor  of  one  man  and  a  team,  one  hundred  and  fifty  acres  of  cotton  can  be 
poisoned  and  protected  in  a  day.    What  more,  gentlemen,  can  you  desire? 

No  one  feature  of  this  marvelous  exhibition,  which  does  so  much  credit  to  the  pro- 
jectors and  managers,  has  interested  me  more  than  the  trial  ground,  where  your 
Southern  crops  and  cotton  from  all  parts  of  the  world  are  under  cultivation  for  com- 
parison, andl  felt  an  intense  mortification  when  I  found  upon  arrival  here  that  this 
cotton  was  all  defoliated  by  the  worm.  Estimating  that  the  plot  contains  two  acres, 
it  could  have  been  protected  in  less  than  an  hour,  and  with  less  than  a  dollar's  outlay, 
and  it  would  have  been  a  veritable  pleasure  to  me,  and  a  most  telling  practical  lesson 
to  you.  to  have  seen  that  interesting  patch  of  cotton  now  in  full  leaf,  while  destruction 
was  all  around,  and  it  should  have  been  had  I  known  of  its  existence  in  time. 

There  is  one  other  fact  I  desire  to  call  yourattention  to  before  taking  my  seat.    The 


work  we  have  been  doing  on  this  Cotton  Worm  is  not  sectional.  The  appliances  I 
have  described  to  you,  which  have  been  perfected  for  the  benefit  of  the  South,  will 
benefit  all  sections  of  our  country,  for  they  are  applicable  to  the  potato  crop  and  to 
many  other  crops.  I  wish  our  legislators  to  bear  this  in  mind,  for  our  work  in  this 
field  illustrates  what  has  proved  true  in  many  other  fields,  viz.,  that  what  benefits  any 
particular  section  redounds  to  the  common  good. 

I  thank  you,  gentlemen,  in  conclusion,  for  the  attention  you  have  given  to  these 
fragmentary  remarks.  I  have  shown  you  but  the  barest  outline  of  the  many  interest- 
ing and  important  questions  raised  by  the  consideration  of  a  single  insect.  What  I 
have  said  is  simply  suggestive  of  the  many  things  that  have  necessarily  been  left  un- 
said, and  my  object  will  have  been  fulfilled  if  the  remarks  lead  to  questions  from  the 
practical  planters  here  congregated,  and  to  profitable  disoussions.  The  Cotton  Worm 
is  but  one  of  many  insects  tnat  affect  your  staple ;  cotton  is  but  one  of  many  products 
which  form  the  basis  of  our  prosperity  as  a  people,  and  which  are  all  more  or  less 
affected  by  insect  enemies  which  call  for  attention  from  the  Entomological  Division 
of  the  Department  of  Agriculture.  This  Division,  again,  is  but  one  of  several  embraced 
in  that  Department,  which  has  for  aim  the  amelioration  of  the  farmer's  condition 
and  the  advancement  of  the  greatest  of  all  industries. 

PROTECTION  FROM  INJURY  IN  THE  REGIONS  OVERFLOWED  BY  THE 

MISSISSIPPI. 

The  following  letter  of  recommendations  was  written  in  obedience  to 
a  request  from  Hon.  E.  J.  Ellis,  M.  C,  and  from  Messrs.  Shattuck  & 
Hoflman,  of  Hew  Orleans,  for  information  that  could  be  used  in  the 
papers,  and  otherwise,  in  order  to  enable  the  planters  in  the  regions 
overflowed  by  the  Mississippi  to  prepare  for  possible  injury: 

Department  of  Agriculture,  Entomological  Division, 

Washington,  D.  C.t  April  25,  1882. 
Sirs:  The  planters  of  the  Mississippi  flats,  especially  those  in  the  flood  country,  are 
probably  correct  in  expecting  unusual  damage  from  the  worm  to  follow  as  a  conse- 
quence upon  the  crop  being  belated.  It  is  only  a  fair  supposition  from  the  present 
outlook  that  the  plant  will  be  seriously  attacked  before  it  begins  to  make  a  crop.  On 
these  accounts  the  relation  of  most  of  the  planters  of  that  extensive  region  as  mort- 
gagers to  the  great  mercantile  houses  that  advance  their  supplies  on  the  ruinous  credit 
system  there  prevalent,  is  at  this  date  very  unpromising  and  unsatisfactory  to  both 
parties.    And  these  premises  naturally  account  for  the  unusual  number  of  letters  now 
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coming  from  planters  and  merchants  of  that  section  of  our  country  Inquiring  for  infor- 
mation respecting  the  pest  and  the  best  method  of  preventing  or  resisting  its  progress* 
It  would  indeed  seem  wise  for  those  who  advance  supplies  upon  security  on  the  pro- 
spective crop  to  furnish  also  the  appliances  for  destroying  the  pest,  and  insist  on  these 
being  purchased,  and  perhaps  with  an  agreement  to  use  them  faithfully  for 

PROTECTING  THB  CHOP, 

as  a  prerequisite  to  obtaining  such  heavy  credits  as  so  many  have  become  accustomed 
or  forced  to  ask  and  expect.  Such  Investment  should  be  a  Kind  of  insurance  or  a  sort 
of  security  somewhat  equivalent  thereto. 

The  old-fashioned  watering-pots  are  sold  in  quantities  in  some  instances,  but  by 
these  the  poisoning  is  done  in  a  poor,  primitive  manner,  which  is  always  unsatisfac- 
tory and  often  quite  unsuccessful  None  of  the  barrel-pumps,  producing  bioadcast 
sprays,  have  become  such  standard  machines  that  the  trade  could  have  confidence  to 
invest  in  quantities  of  them  or  feel  sure  of  disposing  of  a  large  invoice.  Many  of  these 
have  considerable  local  notoriety  and  sale,  and  somehydronettes  of  northern  manufact- 
ure have  found  a  more  general  distribution,  but  it  cannot  be  said  that  any  one  of 
these  has  become  such  a  standard  machine  as  large  jobbers  would  dare  to  handle.  In- 
deed there  seems  to  h  ave  prevailed  the  sense  that  the  special  requirements  for  the 
thorough  and  wholesale  destruction  of  the  worms  were  not  vet  met  by  the  machines 
made,  and  the  suitable  article  has  long  been  looked  for  and  hoped  for  in  vain. 

During  the  investigation  which  I  have  been  conducting,  practical  machines  on  new 
principles  have  been  invented  and  tested  that  satisfy  all  the  conditions  of  this  diffi- 
cult problem  to  destroy  the  worm  in  an  economic,  certain  and  wholesale  manner. 
The  idea  of  first  importance  is,  that  the  poison  be  applied  to  the  under  surface  of  the  foliage. 
where  the  young  worms  start  and  grow  until  larrfe  enough  to  eat  through  the  leaf  ana 
become  destructive,  where  the  poison  will  remain  on  and  not  be  washed  off  by  dew 
or  each  shower  of  rain. 

To  devise  the  mechanical  means  of  accomplishing  this  on  a  large  scale,  or  in  a  rapid 
manner,  was  the  more  baffling  under  the  conditions  that  complexity  and  much  expense 
must  be  avoided.  But  all  the  more  difficult  points  have  been  overcome  by  contrivances 
which  are  beautifully  simple  and  practical,  and  it  is  to  be  regretted  that  they  proba- 
bly cannot  be  put  on  the  market  before  next  season ;  hence  it  would  not  be  worth 
while,  did  space  permit  it  in  a  letter  like  this,  to  enter  upon  a  detailed  description  of 
the  improved  machinery  referred  to,  which  will  appear  in  a  final  report  soon  to  be 
printed:.  For  the  present,  then,  only  the  older  machines  are  available,  and  I  have  sent 
to  Messrs.  Bhattuck  &  Hoffman,  of  New  Orleans,  such  copies  as  the  Department  has 
to  spare  of  a  report  in  which  their  descriptions  and  relative  merits  are  presented,  only 
directing  your  attention  specially  to  the  broadcast  spray  pumps  made  by  Mr.  K.  T. 
Deakin,  Philadelphia,  Pa.;  Mr.  J.  P.  Ruhmann,  Sohulenborg,  Tex.;  and  Mr.  John 
Schier,  Ellinger,  Tex. 

The  only  desirable  poisons  that  will  be  obtainable  in  great  quantitee  by  the  planters 
are  the  various  arsenical  preparations)  and  foremost  among  these  are 

PAKIS  GRBBJT  AND  LONDON  PURPLE. 

By  the  ordinary  method  of  sprHtkting  poison  from,  water-pots,  or  in  broadcast  sprays 
from  barrel  pumps,  about  40  gallons  of  water  containing  one  pound  of  Paris  green  or 
two-fifths  of  a  pound  of  London  purple,  kept  well  mixed  by  stirring  or  shaking,  may 
be  applied  to  the  acre.  When  a  bellows  atomizer  is  used  to  diffuse  it  more  finely  and 
more  thoroughly,  which  is  much  preferable,  less  than  half  that  quantity  of  poison  and 
water  to  the  acre  will  give  equally  good  results.  In  sifting  on  dry  poison  by  such  sifters 
as  are  usually  employed,  one  pound  of  the  Paris  green  to  35  pounds  of  sueh  mixture 
of  flour  and  ashes,  or  one  pound  of  London  purple  to  45  pounds  of  such  mixture*  are 
proper  proportions  to  use.  The  flour  is  adhesive,  holding  the  poison  fast  to  the  leaves 
and  coating  the  particles  of  poison  so  that  they  come  less  in  contact  with  the  surface 
of  the  plant,  andhen£eit  helps  to  prevent  their  caustic  action  or  burning  of  theleaves. 
The  ashes  have  a  still  greater  ameliorative  effect  in  preventing  the  caustic  action,,  and 
on  this  account  it  is  well  to  use  as  much  as  one-third  ashes  to  two-thirds  flour  to  form 
the  mixture.  With  this  preparation  the  poison  cannot  be  too  thoroughly  mixed. 
Better  devices  for  mingling  these  homogeneously  with  each  other  are  still  to  be  sought. 
The  best  now  easily  prepared  by  the  planter  consists  of  a  barrel  with  a  number  of  rods 
put  through  it  endwise  and  a  great  number  of  large  spikes  driven  through  its  aides  to 
project  far  into  the  cavity. 

THE  SUBSTANCES  TO  BE  MIXED 

are  put  into  the  barrel  through  a  large  hole,  which  is  then  closed,  While  the  barrel  is 
hung  upon  an  axis  and  rotated  until  thoroughly  mixed. 

It  should  be  added  that  in  case  the  poisons  recommended  are  in  any  instance  not 
obtainable,  the  pure  arsenic  or  arseniate  of  soda  may  be  resorted  to,  since  these  have 
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been  used  to  advantage,  though  not  always  with  the  beet  satisfaction.  Although 
these  substance*  are  cheap,  their  caustic  effect  on  the  plant  is  greater.  The  mixture 
now  most  need  consists  of.  20  grains  of  arseniate  of  soda  and  200  grains  of  dextrine, 
dissolved  in  one  gallon  of  cold  water.  Four  ounces  of  this  mixture  to  40  gallons  of 
water  can  be  sprinkled  on  each  acre.  The  common  arsenic  water,  whioh  every  drug- 
gist knows  how  to  make,  will  answer  well.  To  make  it  from  tho, white  arsenic  (arse- 
nious  acid)  and  common  baking  (carbonate  of)  soda  is  cheaper  than  to  buy  the  arse- 
niate. although  the  arseniate  method  of  preparation  involves  less  time  and  labor. 
One-fifth  of  a  pound  of  sal  soda  to  a  pound  of  arsenic  should  be  boiled  in  a  gallon  of 
water  until  dissolved.  The  solution  is  permanent,  no  stirring  or  shaking  being  neces- 
sary to  keep  the  poison  mixed.  One  quart  of  the  solution  to  40  gallons  of  water  is 
used  on  each  acre* 

In  applying  poison  with  blowers,  a  much  smaller  quantity  of  the  poison  and  its 
dilutents  will  be  sufficient,  and  when  the  poison  is  blown  onto  the  under  surfaces  the 
adhesive  element  is  no  longer  needed. 

Both  PariB  green  and  London  purple,  when  not  adulterated  and  where  properly  ap- 
plied have  always  given  satisfactory  results.  The  latter  seems  to  act  a  little  slower 
than  the  Paris  green ;  perhaps  because  the  worms  do  not  eat  it  so  quickly,  for  they 
refuse  to  eat  poisons  until  they  become  very  hungry,  but  it  is  much  the  cheapest,  and 
being  a  finer  powder  is  susceptible  of  a  much  thinner  distribution  than  it  usually 
gets.  If  very  thinly  and  evenly  applied  it  will  be  eaten  sooner,  and  when  used  in 
due  time  will  prove  equally  as  effective  as  the  Paris  green.  And  it  is  likewise  com- 
mendable to  administer  any  poison  whatever  that  iB  to  be  used  so  early  as  to  destroy  the 
worms  befbre  they  reach  destructive  size,  and  before  they  appear  on  the  upper  sur- 
faees  of  the  leaves.  Planters  must  be  urged  to  watch  carefully  the  under  surfaces  of 
the  foliage  throughout  the  cultivating  season.  Hie  very  young  worms  are.  less  easily 
seen  than  the  small  spots  of  light  color  made  by  their  gnawing  off  little  patches  from 
the  lower  surfaces  of  the  leaves.  As  soon  as  and  whenever  the  young  ones  have 
started,  apply  the  poison  immediately  beneath  the  foliage.  The  plowman  or  "  weed- 
chopper  "  should  be  taught  how  to  see' the  young  worms  and  be  Carefully  trained  to 
find  them.  At  the  same  time  he  should  have  hanging  from  his  shoulder  or  plow  a 
light  bellows  atomizer  charged  with  poison  ready  for  use. 

It  must  always  be  remembered  that  the  worMs  are  aT  work  now  on  certain  plants 
in  certain  fields  froni  March  until  winter;  that  the  killing  of  one  early  insect  may 
prevent  thousands  of  future  progeny  and  save  hundreds  of  dollars.  In  the  wet  coun- 
try the  early  worm  will  probably  be  found  first  on  the  earlier  cotton  on  the  dryer, 
sandy  ridges,  or  higher  clay  slopes ;  while  the  later  worms,  which  have  generally  been 
the  first  ones  noticed,  and  only  observed  when  they  appear  in  very  destructive  num- 
bers, may,  to  the  less  careful  observer,  first  come  to  view  in  either  the  same  kinds  of 
"cuts"  ot  in  the  wet  buckshot  lands,  upon  whioh  they  thrive  especially  well  in  the 
latter  part  of  the  season. 

A  fuller  history  of  the  insect's  life  would  help  the  planter  better  to  understand  its 
habits,  but  these  details  cannot  be  briefly  enough  presented  to  be  further  described 
In  this  letter. 

POISOittNG  DEVI0ES. 

Aa  ftlraady  stated  (p.  153),  only  one  example  can  be  selected  from  the 
special  report  on  the  Cotton  Worm  for  preliminary  presentation  here, 
and  we  will  describe  the  apparatus  represented  in  Plate  IX,  Jigs.  1-3. 

Several  other  combinations  and  adaptations  of  the  parts  to  be  noticed 
will  appear  in  the  other  report. 

MACHINE  FOR  speaking  from  BELOW.— This  machine  is  transported 
by  combination  with  a  wagon  or  cart  or  other  suitable  vehicle,  and  con- 
sists of  a  skid,  bearing  a  barrel  or  other  poison  receptacle,  the  force 
pump  and  stirrer  operated  therein,  the  hose-pipe  leading  from  the 
pnmp-spont  and  communicating  with  the  several  branched  pipes  which 
terminate  in  nozzles  carried  or  trailed  beneath  the  plants  to  deliver  the 
poison  spray  upward  onto  the  under  surfaces  of  the  foliage. 

The  skid  is  a  simple  frame  to  hold  the  horizontal  barrel  from  rolling, 
and  consists  of  two  pieces,  Fig.  1,  a  a,  of  wood,  about  the  length  of 
the  "barrel,  and  in  Bection  about  3  by  4  inches,  joined  parallel  apart  from 
each  other  by  two  cleats,  b  b.  The  inner,  upper  angles  may  be  ctit  to 
mateh  the  curve  of  the  barrel,  as  at  c  c.  The  barrel  being  placed  upon 
this  frame  is  next  to  be  filled. 

A  good  device  for  mixing  the  poison  thoroughly  with  the  water  and 
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for  filling  the  barrel  is  shown  in  section  in  Fig.  2.  It  consists  of  a 
large  funnel  that  will  hold  a  bucketful,  and  has  cylindrical  sides,  ggy 
that  rest  conformant  on  the  barrel.  In  this  is  a  gauze  or  finely-perfo- 
rated diaphragm,  or  septum,  d,  and  a  funnel-shaped  base,  j  j,  with  its 
-spout,  py  inserted  through  the  bung.  The  Loudon  purple  or  other  pow- 
der is  to  be  put  in  the  funnel  and  to  be  washed  through  the  fine  perfo- 
rations by  the  water  which  is  poured  or  pumped  in  through  it  into  the 
barrel,  Jc.  Thus  no  lumps  of  poison  can  enter,  and  the  grains  of  poison 
being  thoroughly  wet  and  separated  remain  better  suspended  in  the  res- 
ervoir. Where  flour  or  other  adhesive  material  or  diluent  of  the  powder 
is  to  be  used  such  ingredients  should  be  washed  in  first  and  the  poison 
afterwards. 

By  reference  to  Fig.  2  the  barrel,  &,  will  be  seen  in  section,  and  some  of 
its  details,  together  with  those  of  the  pump  and  stirrer,  may  be  noticed. 
The  fulcrum,/,  has  a  foot  below  screwed  to  the  barrel.  Through  its 
top  is  a  pivot,  o,  on  which  tilts  the  pump-lever,  I,  which  is  similarly 
hinged,  at  &,  to  the  top  of  the  piston-rod,  t.  The  pump  cylinder,  g}  is 
also  hung  upon  trunnions,  t,  projecting  into  eyes.  In  this  illustration 
the  eyes,  ee,  have  each  a  neck  fitting  in  a  slot  cut  through  the  stave 
oppositely  from  the  side  of  the  bung-hole,  and  beneath  the  stave  is  a  foot 
on  the  eye-piece.  Its  neck  is  so  short  that  the  eye  is  held  down  firmly 
against  the  top  of  the  stave,  while  the  foot  is  as  tight  against  its  under 
surface.  The  length  of  the  eye-piece  is  a  little  less  than  the  diameter  of 
the  bung-hole,  into  which  it  may  be  inserted  to  be  driven  laterally  into 
the  slot  The  slot  is  longer  than  the  eye-piece,  so  the  latter  ma?  be 
driven  away  from  the  bung-hole  for  a  distance  greater  than  the  length 
of  the  trunnion- pivot.  Then  the  pump  being  inserted,  until  these  pivots 
come  opposite  the  eyes,  the  latter  may  be  driven  back  as  sockets  over 
the  pivots  which  play  in  them  when  the  pump  is  worked.  To  hold  these 
eyes  toward  the  pump  and  upon  the  trunnions  a  wedge,  v}  is  driven  in 
the  slot  beyond  each  eye-piece.  Thus  the  pump  is  easily  attached  or 
removed  and  its  union  with  the  barrel  is  strong  and  firm.  Perchance  it 
be  desired  that  this  pump-hole  be  bunged  the  side  slots  may  be  wedged 
to  make  the  barrel  tight. 

The  parts  of  the  pump  being  hung  as  described,  the  hinge,  6,  forms  a 
toggle-joint,  and  in  its  action  causes  the  pump  to  oscillate  on  its  trun- 
nions, its  basal  end  swinging  wider  than  its  tqp,  as  indicated  by  the 
dotted  line  from  xtoy.  Upon  the  extremity  of  this  swinging  end  is  a 
loop,  ft,  through  which  is  passed  a  stirrer-bar,  win,  made  to  sweep  back 
and  forth  in  the  lower  side  of  the  barrel  thus  to  agitate  and  mix  the  sub- 
stances considerably  during  the  operation  of  the  pump,  every  stroke  of 
the  handle  causing  one  or  two  strokes  of  the  stirrer. 

The  method  of  inserting  and  extricating  the  stirrer-bar  is  as  follows: 
It  is  raised  with  the  pump  until  the  end,  m,  comes  opposite  the  bung- 
hole,  Xj  through  which  the  bar  may  be  pulled  out  by  the  cord,  w}  which 
is  attached  to  the  end,  w,  and  also  preferably  to  the  bungs,  r  and  z,  as 
shown.  Through  the  same  hole  the  bar  may  be  inserted.  This  stirring 
device  is  the  simplest  in  construction  and.operation  of  any  yet  contrived, 
while  working  as  it  does  with  reference  to  the  concavity  of  the  barrel 
it  is  perfectly  effective. 

Pumps  having  other  external  or  internal  constructions  than  those 
shown  here  may  be  similarly  mounted,  and  it  matters  little  if  the  eye  or 
the  trunnion  be  either  on  the  pump  or  on  the  slot-piece.  But  some  of 
the  points  in  the  internal  construction  of  the  pump  may  be  briefly  noticed 
here.  The  lower  extremity  of  the  piston-tube  is  closed  and  has  a  cir- 
cular seat  above  which  is  a  slot-shaped  entrance  to  the  cavity  of  the 
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piston-tube.  Higher,  is  another  circular  seat,  and  immediately  above  it 
another  inlet  to  the  piston-tube.  Between  the  two  seats  is  an  circular 
slide-valve,  which  bears  a  packing  on  its  face  and  plays  loose  or  free  , 
up  and  down  as  caused  by  the  pressure  to  open  the  lower  inlet  during 
the  downward  stroke  and  to  close  it  on  the  upward  stroke.  The  upper 
cap  of  the  cylinder  is  quite  loose  about  the  piston-pipe,  and  holds  one 
end  of  a  sheath  or  tubular  packing,  the  lower  free  end  of  #ftich  fits 
snugly  around  the  piston-pipe  and  tighter  to  the  same  when  the  fluid- 
pressure  is  on  the  outside  of  it  The  piston-tube  has  about  half  the 
capacity  of  the  outer  cylinder,  and  the  whole  arrangement  is  such  that 
the  pump  discharges  during  both  strokes,  being  a  constant-acting  or 
double-acting  force  pump,  which  operates  the  same  whether  the  dis- 
charge be  taken  from  a  spout,  upon  the  side  of  the  cylinder  or  from 
the  side  or  end  of  the  piston-tube.  With  the  discharge  from  the  piston 
end,  and  a  suction-hose  upon  its  opposite  extremity,  the  pump  may  be 
used  apart  from  the  barrel,  like  the  so-called  " fountain  pumps"  and 
"  hydronettes  "  of  the  trade.  Its  valves  are  all  metallic,  and  it  may  be 
made  for  the  highest  pressures  or  to  throw  any  volume  desired.  A  one- 
half  inch  discharge-spout  delivers  volume  enough  for  an  eight-row  ma- 
chine like  the  one  before  us. 

From  the  spout  a  main  pipe  or  hose  communicates  to  a  pipe  extending 
across  and  above  the  rows  and  bearing  branches  descending  in  the 
alternate  interspaces  between  the  rows,  while  each  is  provided  with  a 
fork  or  pair  of  arms  to  supply  a  pair  01  rows.  In  this  special  form  of 
the  machine  the  main  cross-pipe  is  hinged  to  the  two  sides  of  the  body 
of  the  wagon,  and  at  one  of  these  junctures  is  a  lever  with  a  ratchet 
quadrant  whereby  to  elevate  the  descending  pipes  with  the  arms  and 
nozzles  when  turning,  or  to  surmount  stumps  or  other  obstacles,  for  in 
this  case  the  descending  pipes  are  inflexible  and  stiffly  attached  to  the 
main  cross-pipe  and  the  lever,  that  they  may  be  elevated  by  depressing 
the  latter,  whi«h  can  be  set  at  any  notch  desired,  so  that  the  arms  may 
be  allowed  to  trail  or  drag,  or  may  be  suspended  partly  or  wholly  near 
the  ground  or  higher  to  suit  the  operator. 

There  are  other  ways  of  attaching  this  apparatus  which  allow  it  to 
conform  to  the  irregularities  of  the  ground  more  thoroughly  and  inde- 
pendent of  the  rocking  of  the  vehicle,  but  it  is  unnecessary  to  describe 
them  in  this  connection. 

The  two  arms  of  the  main  cross-pipe  extend  in  a  direct  line  and  have 
all  the  joints  and  segments  stiff^  while  the  segments  have  each  a  length 
equal  to  the  width  of  a  pair  of  row  spaces^  whereas  by  another  construc- 
tion set  forth  in  the  large  report,  the  main  arms  are  either  partially  or 
wholly  flexile  in  their  joints  or  segments,  or  both,  and  they  may  stand 
at  an  angle  with  each  other,  or  continuously  parallel,  as  desired.  In 
those  cases  the-parts  are  supported  by  a  bar  or  frame  which  may  or  may 
not  have  runners  or  legged- wheels  other  than  those  of  another  vehicle 
combined  therewith,  and  the  descending  branches  are  also  usually  made 
partially  or  wholly  flexile,  that  they  may  trail  or  drag  more  thoroughly, 
conformant  to  the  irregularities  of  the  ground  and  the  rows.  Similarly 
the  terminal  branches  on  the  descending  tubes  may  stand  parallel  or  at 
an  angle  with  each  other  and  be  straight  or  curved,  with  or  without 
flexile  joints  or  segments,  but  the  exact  construction  in  the  present  ex- 
ample is  illustrated  in  Pig.  3.  While  some  curve  seems  usually  desir- 
able, it  may  be  made  either  in  the  descending  branch  or  its  fork,  or  in 
the  terminal  arms,  or  in  all  these  parts. 

Referring  to  Fig.  3,  t  is  the  descending  pipe,  y  its  fork,  which  may  be 
braced  by  an  additional  piece,  and  this  may  serve  as  a  weight  to  hold 
11  AO 
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the  fcrk  from  being  lifted  or  tilted,  or  as  a  slide  plate,  beneath,  to  pre- 
vent the  ground  from  wearing  the  parts  above  it,  or  a  separate  slide-plate 
or  independent  weight,  freely  removable  or  not,  is  sometimes  combined 
with  the  fork,  as  will  be  shown  in  the  other  report  referred  to.  There 
are  also  different  ways  of  making  the  angle-piece,  and  one  of  the  best  is 
where  two  ourved  pieces  of  tube  are  cnt  and  matched  together  so  as  to 
form  a  *  way  fork,  the  angle,  y,  between  the  horizontal  parts  being  about 
90°,  and  the  elevation  of  the  part,  £,  which  is  inserted  in  the  descending 
branch,  is  about  46°  from  the  horizontal  base-plane.  Such  a  fork  offers 
the  least  possible  resistance  to  the  fluid  forced  through  it.  In'  the  figure 
the  tubular  arms,  i t,  are  joined  to  the  angle  piece  by  the  flexile  sheath 
couplings,  0  «j  having  stout  wraps.  To  prevent  the  joint  thus  formed 
from  being  too  flexile,  and  to  give  it  additional  elasticity,  a  rod  of  spring 
metal  extends  inside.  These  spring  rods  cause  the  arms  to  spring  to 
t|}e  bases  of  the  cotton  plants  and  the  fork  to  open  or  close  as  pressed 
upon  by  the  row  or  not,  and  thereby  conform  the  positions  of  their  ter- 
minal nozzles,  n  *,  to  the  variable  width  or  courses  of  the  rows,  to  apply 
the  same  tp  discharge  from  about  the  basal  center  of  each  plant  upward 
into  its  foliage. 

The  nozzles  may  be  joined  inflexibly  or  by  an  elastic  union  with  sheath 
and  spring  rod,  or  im  any  of  the  flexile  parts  named  spring-lined  suc- 
tion hose  or  a  torsion  spring  to  allow  partial  but  not  complete  rotary 
movement  may  be  employed.  Each  terminal  arm  forms  a  supply  tube 
to  its  nozzle  chamber,  which  has  an  eccentric  inlet-passage,  from  the 
same  tangentially  through  its  wall,  admitting  the  fluid  so  excentrically 
that  it  whirls  in  the  chamber  and  discharges  through  a  side  outlet  in 
the  form  of  a  spray.  The  whirl  thus  produced  is  very  intense  and 
gives  the  fluid  such  centrifugal  motion  as  will  disperse  it  broadly  from 
the  orifice  and  thus  produce  a  very  finely  atomized  spray.  The  spray- 
ing power  varies  with  certain  details  in  the  proportions  and  construc- 
tion of  the  passages  and  other  parts.  With  a  suitable  straining  device 
in  the  base  of  the  pump,  bodies  large  enough  to  clog  the  small  outlet 
cannot  enter,  but,  should  clogging  materials  enter  otherwise  to  interfere 
with  the  discharge,  the  face  and  back  of  the  chamber  may  be  easily 
taken  apart  to  remove  matters  from  the  interior.  The  nozzles  project 
so  little  beyond  the  supply-pipe  as  hardly  to  catch  upon  the  plants,  and 
in  case  any  objection  be  rained  to  the  slight  recess  sometimes  occurring 
between  the  chamber  and  its  pipe,  that  may  be  filled  completely  by  metal. 
This  same  nozzle  U  used  with  equally  good  effect  on  other  pipes,  hy* 
dronettes,  syringes,  or  pumps,  as  well  as  on  blast  atomizers,  and  is 
unsurpassed  for  spraying  from  the  ground  upward,  as  here  desired. 

The  whole  contrivance  as  an  eight-row  machine  is  light,  can  be  hauled 
rapidly,  and  has  been  tested  sufficiently  to  show  that  it  is  practical 
By  adding  two- additional  arms  twelve  rows  may  be  covered. 

DAMAGE  IN  1881. 

Alabama. — Talladega:  Appeared  late  and  only  on  luxuriant  growth 
in  some  sections.  Limestone:  Shed  more  from  wnut  of  proper  cultiva- 
tion and  rain  and  drought.  Lawrence:  In  low  bottomlands  to  some 
extent.  Conecuh :  All  the  top  crop  destroyed.  Barbour :  Partially  in 
many  fields  rust  preceded  the  caterpillars  and  destroyed  what  they 
would.  Perry:  Prairie  early  and  sandy  land  later.  OMlton:  About 
three-fourths  stripped  of  leaves  early;  after  rain  biulded  out  but 
made  nothing,    be  Kalb:  Stripped  in  some  sections,     tiaint  Clair: 
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Some  fields  were  not  touched  while  others  were  entirely  stripped, 
Cherokee :  Some  fields  stripped  early,  others  not  at  all.  Russell :  On 
bottom-lands  early.  Marengo :  Stripped  entirely  where  no  poison  was 
nsed. 

Arkansas. — Hempstead :  Some  spots  none:  others  as  high  as  50  per 
cent,  Pulaski :  Earlier  than  ever  before.  Woodruff:  Only  the  foliage 
and  unmatured  bolls.  Jackson :  By  the  Army  Worm.  Montgomery : 
Many  fields  stripped  after  the  cotton  had  matured.  Pope :  Later  than 
nsual.  Howard:  Leaf  Worm  came  early  but  did  no  damage.  Monroe: 
Whole  region  stripped  bare  of  foliage. 

Georgia. — Bibb :  On  bottom  and  new  land  only.  Muscogee :  On  low- 
lands early :  uplands  later.  Lowndes :  Second  crop  of  foliage  entirely 
stripped.  Hancock :  Entirely  on  low,  wet  lands.  Jones :  Stripped 
entirely  on  red  lands ;  gray  land  suffered  but  little.  Dooly :  Only 
partially.  Morgan:  In  consequence  of  the  very  late  fall  and  frost. 
Lincoln:  Few  fields/  Liberty:  Partially.  Early:  .Some  localities 
early,  Oconee :  Picking  of  the  best  cotton  was  done  before  the  worms 
came. 

Florida. — Columbus :  Many  fields  stripped.  Madison :  Only  in  por- 
tions of  the  county.    Sumter :  Was  stripped  entirely. 

Tennessee. — Bedford :  Boll- worms  are  unknown  here,  though  cat- 
terpillara  stripped  the  leaves.  Lincoln  :  Stripped  of  leaves.  Dickson : 
Very  little  damage  done  in  this  county.  White :  Boll- worms  do  the  most 
damage. 

South  Carolina. —  Oconee:  Only  partially  in  limited  localities. 
Oreenville :  Crop  made  before  worms  came.  Newberry :  In  some  local- 
ities, but  so  late  in  season  as  not  to  iniure  yield ;  rather  benefit  it  by 
exposing  the  unopened  bolls  to  sun.  Abbeville :  Where  it  appeared  did 
not  more  than  eat  the  leaves  on  the  plant.  Barnsville :  Stripped  clean 
of  leaves  and  young  bolls,  which  came  too  late  to  make  anything. 

North  Carolina. — Came  too  late  to  do  any  damagp.  Lenoir:  Did 
not  appear  only  in  a  few  places.  Columbus:  Only  appeared  in  a  few 
places  and  too  late  to  do  any  damage.  Cabarrus:  Did  not  appear  till 
after  crop  was  picked;  they  then  stripped  the  plant  Wilson:  A  few 
appeared  jast  before  frost,  but  did  no  damage.  Cumberland :  Few  fields 
had  the  leaves  eaten  off,  but  too  late  to  do  any  damage.  Pitt:  Few 
places  they  appeared,  but  too  late  to  do  any  damage.  Cleveland:  Very 
little. 

Louisiana. — Union :  A  few  places  had  then  reported,  but  no  damage 
done.  Jackson :  Stripped,  but  after  maturity.  Lincoln :  In  some  places, 
but  not  until  after  it  was  picked.  Franklin :  Not  until  picking  was  over, 
then  only  partially.  East  Carroll:  Stripped,  except  very  high  land  or 
shaded. 

Mississippi. — Union:  In  some  localities,  but  after  cotton  matured. 
Tate :  Second  growth  eaten  by  them  (leaves),  bolls  not  hurt.  Chickasaw : 
Army  Worm  destroyed  top  crop.  Alcorn:  Iu  a  few  localities,  but  after 
the  crop  had  mostly  opened.  Prentiss :  Did  not  appear  until  about  frost, 
and  did  no  harm.  Rankin :  Very  little,  and  after  bolls  were  matured. 
Jefferson:  Destroyed  all  top  crop.  Olofy:  Bottom  crop  at  maturing. 
Issaquena:  Only  partially,  and  that  late.  Clarke:  Owing  to  the  early 
drought  the  leaves  became  so  hard  and  dry  that  they  made  very  slow 
progress. 

Texas. — Gonzales:  In  some  places  early;  others  late.  Bee:  Damage 
at  first  of  season  by  Grass  worm.  Colorado:  In  some  sections  where 
not  poisoned.  Denton :  Partially  by  the  Web- worm.  Lee :  Where  poison 
was  not  used  the  plant  was  generally  stripped.    Houston:  In  very  few 
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sections,  and  very  late.  Wise :  Game,  but  too  late  to  do  harm.  Brazos  .\ 
Very  late;  too  late  to  injure.  Live  Oak:  In  some  localities.  Wood;  Too 
late  to  damage.  Lampasas:  Game  too  late  to  damage.  Milam:  Second 
crop  damaged  in  some  localities.  Van  Zandt:  Caterpillars  came  early 
and  made  clean  sweep.  Chimes:  Only  top  crop  injured,  which  seldom 
amounts  to  anything.  Palo  Pinto:  Stripped  but  very  little.  Leon:  In 
some  places,  but  too  late  to  do  damage.  Fannin:  Some  fields  were 
stripped,  but  not  until  it  was  all  opened. 


Loss  of  cotton  by  worms  as  reported. 

States. 

t 

11 

Lou. 

Total,  per 
oensuA. 

Loss. 

46 
45 
16 
93 
29 
89 

6 
56 
25 
28 
88 

4 

Bob*. 
51, 349 
15,055 
4,677 
20,958 
29,649 
3$.  Ill 

Bales. 
509,616 
407,342 

29,623 
582,332 
273,356 
583,763 

16,135 
346,931 
413,943 
146,150 
561,778 
7,800 

Pr.esnL 
10.1 

8.7 

Florida 

(foorrfr T— r ---- --..-_.-.. 

13.8 
3.6 

10.8 

Mift^iftflippt  . .................... rr,T.,„ r-. — 

6.5 

M" onb  Carolina. « 

204 

10,233 

1,874 

22,472 

SOUth   QftTnlfrn^.  _r t rl-"r 

2.5 

TOBBMMO 

0.9 

Texas 

4 

Virginia  r..,-r..,.T.TTTTTrT--T--,. - - 

Total ■- » 

193,482 

8,880,769 

5 

4.9f 

Total  oettoniwodaoed,  6,681,000  Vales  |  total  cotton  prodnoed  In  oonnties  reporting  worm,  8, 880, 796 
bales,  or  57.4  ofth©  whole  crop. 

POSSIBLE  FOOIKPLAOT8  OF  THE  OOTTOW  WOBM.# 

One  of  the  most  interesting  characteristics  of  the  Cotton  Worm  is  that 
it  is  so  strictly  confined  to  Ootton  as  its  food-plant.  All  attempts  hith- 
erto made  to  discover  additional  food-plants  have  proved  futile ;  nor  have 
we  been  able  to  ever  make  it  feed  successfully  on  other  plants  allied  to 
Gossypium.t  We  have,  however,  long  felt  that  there  must  be  some 
other  wild  plant  or  plants  upon  which  the  species  can  exist,  and  this 
belief  has  been  all  the  stronger  since  it  was  demonstrated  two  years  ago 
from  observations  made  by  Dr.  P.  R.  Hoy  that  the  larva  may  occur  iu 
Wisconsin,  and,  consequently,  out  of  the  range  of  the  cotton  belt.f  We 
have  given  special  directions  to  those  in  any  way  connected  with  the 
Ootton  Worm  investigation  to  search  for  such  additional  food-plants, 
but  so  far  no  additional  food-plant  has  been  discovered.  Last  Novem- 
ber we  received  from  Dr.  J.  O.  Neal,  of  Archer,  Fla.,  specimens  of  a 
plant  with  eggs  and  newly-hatched  larvae  which  he  believed  to  be  those 
of  Aletia,  but  which  belong  to  an  allied  species — the  Anomis  erosa  Guen. 
The  plant  proved  to  be  one  of  the  Malvaceae  ( Urena  lobata  Linn.),  which 
is  reported  as  quite  common  in  that  part  of  Florida  and  further  south, 
being  a  tall,  branching,  and  straggling  weed  with  annual  stems  and 
perennial  root,  from  which  new  shoots  arise  in  January.  It  blooms 
from  February  to  December,  and  is  a  valuable  fiber  plant,  the  bark 
of  both  stem  and  root  being  very  strong,  and  used  very  generally  for 
whip  and  cording  purposes.    The  leaves  have  three  very  conspicuous 

*  Communicated  by  the  author  to  the  American  Naturalist  April,  1882,  pp.  327-8. 
tThe  only  i>artial  success  in  this  line  is  that  mentioned  in  our  Bulletin  on  the  Cotton 
Worm,  p.  12. 
t  See  Report  on  Cotton  Inseots,lDepartment  of  Agriculture,  1879,  p.  89. 


BEPOST  OP  THE  ENTOMOLOGIST.  165 

saccharine  glands  on  the  principal  veins  toward  the  leaf-stem,  and  the 
plant,  Dr.  Neal  leports,  is  much  less  sensitive  to  cold  or  frost  than 
Gossypium.  We  find  that  the  plant  has  been  received  by  Dr.  Vasey, 
botanist  of  the  Department  of  Agriculture,  from  several  parties  in 
Florida,  with  inquiries  as  to  the  value  of  the  fiber.  Urena  lobata  was, 
until  very  recently,  not  known  to  occur  in  the  United  States.  It  is 
common  on  dry  hill  pastures  almost  everywhere  in  the  West  Indies  and 
southward  to  Guiana  and  Brazil,  and  is  also  reported  from  Western 
Africa,  East  Indies,  China,  and  some  of  the  Padno  island*.  It  seems 
to  thrive  very  well  in  Florida,  and  is  likely  to  spread  to  other  adjacent 
States. 

The  Anamis  erosa,  the  eggs  and  young  larvae  of  which  were  not  un- 
common on  the  leaves  of  the  Urena,  may  be  distinguished  from  Aletia 
by  the  paler,  more  translucent  character  of  both  egg  and  larva,  and 
by  the  first  pair  of  prologs  being  quite  obsolete,  in  which  character  it 
resembles  the  Anamis  exacta  that  affects  cotton  in  Texas.  Aletia  larvae 
that  had  been  fed  on  cotton,  when  placed  upon  the  Urena,  refused  to 
feed  upon  it,  and  finally  perished. 

We  recently  took  occasion  to  carefully  examine  tjie  Malvaoeous  plants 
in  the  herbarium  of  the  Department  of  Agriculture  with  some  quite  in- 
teresting results,  although  a  herbarium  is  naturally  the  least  favorable 
place  one  can  choose  for  an  entomological  investigation  of  this  charac- 
ter, as  plants  that  are  least  injured  by  insects  are  most  apt  to  be  col- 
lected, and  the  mode  of  preserving  the  plants  still  further  reduces  the 
chances  of  finding  traces  of  Aletia,  because  only  one  side  of  the  leaf  is 
available  for  examination.  How  small  this  chance  is  may  be  illustra- 
ted by  the  fact  that  on  the  specimens  of  Gossypium  in  the  herbarium 
no  Aletia  eggs  or  egg-shells  could  be  discovered,  and  that  only  one 
specimen  showed  any  trace  of  being  injured  by  any  insect  whatever. 
Nevertheless  a  number  of  eggs  or  fragments  of  such— some  of  them 
from  their  structure  very  closely  related  to  Aletia— were  found  on  the 
following  plants:  Mahastnm  spioatum,  from  Florida  and  Nicaragua; 
Urena  ribesia  (which  is  considered  a  form  of  Z7.  lobata)y  from  Southern 
Florida;  Pavania  typkaleoides,  from  Cuba:  Sida  glomerate,  from  Cuba. 

One  object  of  this  examination  was  to  discover,  if  possible,  the  par- 
ticular Malvaceous  plant  upon  which  Aletia  feeds  in  the  States  north 
of  the  cotton  belt,  but  this  proved  to  be  an  almost  complete  failure,  be- 
cause the  herbarium  contained  only  six  specimens  of  such  plants  from 
the  more  northern  States,  not  counting  sixteen  specimens  cultivated  in 
the  agricultural  grounds  at  Washington.  However,  on  a  specimen  of 
Sida  spinasa,  from  York  County,  Pennsylvania,  an  egg  was  found  which 
has  every  appearance  of  that  of  Aletia. 

We  would  earnestly  call  upon  entomologists  who  may  read  these 
pages  to  aid  us  in  obtaining  evidence  of  the  food-plant  of  the  insect  in 
the  more  northern  States  by  an  examination  of  the  plants  indicated  by 
an  asterisk  in  the  following  list,  as  it  is  upon  such  that  the  insect  will 
probably  be  found  at  some  future  time,  but  only  late  in  the  season : 

LOCALITIES  FOB  MALVAOEOUS  PLANTS  FROM  QUAY'S  FLOBA* 

Alikma  officinalis  L. — Salt  marshes  coast  of  New  England  and  New  York.    (Nat.  from 

Eu.) 
Malta rotundifolia  L. — Waysides  and  cultivated  grounds,  common.    (Nat.  from  En.) 
iylv&trit  L.— Waysides.    (Adv.  from  En.) 

moschata  L. — Has  escaped  from  gardens  to  waysides.    (Adv.  from  En.) 
aloea  L. — Has  escaped  from  gardens  in  Chester  County,  Pennsylvania.    (Adv. 
from  En.) 
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CatUrrtoe  trtangufat*  G*ay.— Dry  prairies,  Wisconsin,  Illinois,  and  southward. 

alamidt*  Gray.— Barren  oak  lands,  Southern  Kentucky  and  Tennessee. 
Napa*  dunoa  L.~-Limestone  valleys,  Pennsylvania  and  south  ward  to  the  Valley  of 

Virginia,  west  to  Ohio  and  Illinois,  rare. 
'Mahastnm  angustum  Gray. — Sock  Island  in  thd  Mississippi,  Illinois. 

*coedUuum  Gray.— Abounds  on  the  plains  from  Iowa  and  Minnesota  west- 
ward. 
*Sida  napwa  Ca>v.-*Bocky  river  banks,  Pennsylvania;  Tork  Coanty,  Kanawha  County, 
Virginia.    (Cultivated  in  old  gardens.) 
elliottii  T.  <fc  G.— Sandy  soil,  Southern  Virginia  and  southward, 
•spitrosa  L. — Waste  places,  common  southward. 
AbutiUn  *vico**a  Gfertn*— Wasse  places,  escaped  from  gardens.    (Adv.  from  India. ) 
Modiola  multifida  Mcench. — Low  grounds,  Virginia  and  southward. 
Kosteletzkya  virgxnxoa  PresL — Marshes  on  the  coast,  New  Tork  to  Virginia  and  south- 
ward/ 
Bibkeu9  fMKJhmtot  L. — Brackish  marshes  along  the  coast,  sometimes  extending  np 
tivers  for  beyond  the  ininenee  of  salt  water  (as  above 
Harrisburg,  PaA  also  Onondaga  Lake,  N.  Y.,  and  west- 
ward, usually  within  the  influences  of  salt  springs. 
gran&flora*  Mflchx. — Illinois  and  southward. 

uUliturU  Cav.— River  banks  Pennsylvania,  to  Illinois  and  southward. 
trionum  L. — Escaped  from  gardens  or  grounds.    (Adv.  from  En.) 
tyriacus  Jj.— Escaped  from  gardens  or  grounds,    (Adv.  from  Eo.) 

Of  these  twenty-two  species,  eight  of  which  are  introduced,  at  least 
eleven  are  not  likely  to  occur  in  Wisconsin,#so  that  the  number  of  plants 
upon  which  the  insect  will  probably  be  found  is  very  limited,  if ,  as  is 
most  probable,  the  plant  really  is  one  of  the  Malvaceae. 

THE  QUESTION  OP  HIBERNATION  SETTLED. 

In  presenting  some  of  the  more  recent  discoveries  of  importance  anent 
this  insect  to  the  National  Academy  of  Sciences,  at  its  annual  session 
in  this  city  last  May,  we  considered  the  question  of  hibernation  in  the 
following  words: 

But  my  chief  object  in  referring  to  this  insect  is  to  convey  the  information  to  the 
Academy,  which,  though  perhaps  of  less  practical  import,  is  nevertheless  of  scientific 
interest.  In  the  remarks  which  I  made  in  1879  it  was  shown  that  there  were  various 
theories  held  by  competent  men — both  entomologists  and  planters — as  to  the  hiberna- 
tion of  this  Aletia;  some  believing  that  it  hibernated  in  the  chrysalis  state,  some  that 
it  survived  in  the  moth  state,  while  still  others  contended  that  it  did  not  hibernate  at 
all  in  the  United  States.  There  were  man?  known  facts  which  gave  weight  to  this 
last  hypothesis  which  was  espoused  by  Prof.  A.  R.  Grote.  The  strongest  points  in  its 
favor  were  that  the  insect  had  not  before  been  seen  in  any  state  during  the  months  of 
March,  April,  and  May,  together  with  the  tendency  of  error  from  mistaking  other 
species  on  the  part  of  those  who  reported  having  found  either  the  chrysalis  or  the 
moth  during  the  winter  months. 

Yet  there  were  many  facts  which,  as  I  then  stated,  led  me  to  believe  that  the  theory 
was  erroneous^  and  that,  as  I  have  always  contended,  the  insect  did  hibernate  in  the 
southern  portions  of  tho  cotton  belt.  How  difficult  it  has  been  to  get  absolute  and 
experimental  proof  of  the  correctness  of  this  belief  may  be  gathered  from  the  feet 
that  I  have  had  competent  agents  each  winter  since  that  of  167*M?9  fully  instructed 
to  search  for  and  obtain  such  evidence,  and  that  until  the  present  winter  it  has  never 
been  forthcoming.  I  am  glad  to  be  able  to  state,  however,  that  hibernation  is  now 
an  established  fact  upon  indisputable  evidence,  and  that  during  a  recent  trip  to  South 
Georgia  and  Florida  I  was  able  to  completely  bridge  the  gap  which  had  hitherto  been 
supposed  to  exist  in  the  annual  cycle  of  the  insect's  history. 

We  have,  during  the  past  winter,  been  able  to  obtain  the  moths  during  every  month, 
and  have  watched  them  in  fact  until  the  early  part  of  March.  We  have  found  the  eggs 
deposited,  als<»,  in  the  early  part  of  March,  just  as  the  hibernating  moths  were  disap- 
pearing, and  I  found  the  worms  of  all  sizes  on  rattoon  cotton  during  the  latter  part  of 
that  month.  I  received  chrysalides  from  this  first  brood  of  worms  two  weeks  ago,  or 
in  the  first  days  of  April,  and  the  fresh  moths  are  now  issuing.  This  is  fully  six  weeks 
to  two  months  earlier  than  the  first  worms  were  discovered  in  the  spring  of  1879  and 
1880,  though  we  then  discovered  them  in  the  latter  part  of  April,  or  several  weeks 
earlier  than  they  had  previously  been  recorded. 

In  short,  there  is  nothing  more  fully  established  now  than  that  the  moth  hibernates 
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principally  tinder  the  shelter  of  rank  wire-grass  in  the  more  heavily-timbered  portions 
of  the  Sonth,  and  that  these  moths  begin  laying  on  the  rattoon  cotton  when  this  is 
only  one  inch  or  so  high.  That  the  first  few  generations  of  worms  are  rarely  noticed 
and  never  particularly  injurious  is  due  to  the  fact  that  they  are  more  generally  dis- 
persed (the  moth  appearing  to  fly  greart  distances,  laying  here  an  egg  and  there  an 
egg,  instead  of  laying  hundreds  on  the  same  plant,  as  it  dees  later  in  the  season),  few 
in  numbers,  and  quite  liable  to  the  attacks  of  their  various  enemies  just  issuing  from 
their  winter  quarters  and  finding  a  scarcity  of  other  food ;  also  to  the  less  rapid  devel- 
opment during  the  cooler  spring  months. 

Aside  from  the  satisfaction  of  bridging  over  so  important  a  gap  in  the  natural  his- 
tory of  this  destructive  insect*  the  fact  established  has  this  important  eoonomio  bear- 
ing :  Whereae,  upon  the  theory  of  annual  invasion  from  some  exotic  country,  there 
was  no  incentive  to  winter  or  spring  work  looking  to  the  destruction  of  the  moths, 
there  is  now  every  incentive  to  such  action  as  will  destroy  it  either  by  attracting  it 
during  mild  winter  weather  by  sweets  or  by  burning  the  grasses  in  which  it  shelters. 
It  should  also  be  a  warning  to  cotton-growers  to  abandon  the  slovenly  method  of  tol- 
tivation  which  leaves  the  old  cotton-stalks  standing  either  until  the  next  erop  is 
planted  or  long  after  that  event ;  for  many  planters  have  the  habit  of  planting  the 
seed  in  a  furrow  between  the  old  rows  of  stalks.  The  most  careful  recent  researches 
all  tend  to  confirm  the  belief  that  Gossgtoium  is  the  only  plant  upon  which  the  i 


feeds  in  the  Southern  States,  so  that  in  The  light  of  the  flfccte  which  I  have  presented 
to  you  there  is  all  the  greater  incentive  to  that  mode  of  culture  which  will  prevent 
the  growth  of  rattoon  cotton,  since  it  is  very  questionable  whether  the  moth  would, 
survive  long  enough  to  perpetuate  itself  upon  newly-sown  cotton  except  fbT  the  inter- 
vention of  the  rattoon  cotton. 


MISCHLLAJTJBOtTS  1X8$  OTB. 

THE  UteEKA  ANOMIS. 

(Anomis  erosa  Hiib.) 

Order  Lepidopteba;  family  Rootuidjb. 

[Plate  VIII,  Mg  L] 

HABITS   AND    NATURAL   HISTORY;    BESEMfcLANOB    TO    THE    COTTON 

WOBM. 

Of  the  numerous  insects,  the  history  of  which  we  have  traced  in  the 
last  few  years,  one  species  of  considerable  interest  may  here  be  recorded; 
for  it  is  not  only  interesting  on  account  of  its  occurrence  upon  a  fiber-pro- 
ducing plant,  which  some  aay  may  prove  of  considerable  importance,  but 
also  on  account  of  its  relations  to  the  Cotton  Worm  {Aletia  xylina)  for 
which  it  might  easily  be  mistaken  in  its  earliest  stages. 

The  species  under  consideration  appears  to  be  quite  generally  dis- 
tributed over  most  of  the  Gulf  States  wherever  its  food-plant  ( Urena 
lobata).  and  possibly  other  nearly  related  plants,  are  found  growing. 

The  Delier  that  the  eggs  of  the  species  now  under  consideration  were 
those  of  Aletia  was  strengthened  in  the  minds  of  those  who  first  found 
them  by  the  inference  that  after'  the  disappearance  of  cotton,  Aletia 
would  have  to  search  for  other  suitable  plants  to  sustain  its  offspring 
until  new  cotton  should  commence  to  grow  the  following  spring;  but  so . 
far  neither  its  eggs  nor  its  larvae  have  ever  been  discovered  upon  any 
other  plant  but  cotton. 

The  eggs  of  this  Anomis,  which  so  far  have  been  found  only  on  the 
leaves  of  Urena^  appear,  if  examined  with  a  common  hand-lens,  to  be 
structurally  indistinguishable  from  those  of  Aletia,  and  were  sent  to  the 
Department  from  Florida  by  Dr.  Real,  with  the  assurance  that  they  really 
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belonged  to  that  insect,  and  that  its  winter  food-plant  was  discovered. 
An  examination  under  the  microscope,  however,  showed  considerable 
differences,  notwithstanding  the  great  similarity  in  size  and  sculpture. 
The  odor  is.  however,  paler,  and  not  of  the  peculiar  bright-green  char- 
acteristic oi  Aletia,  and  it  is  by  this  character  that  the  egg  of  the  Anomis 
may  be  distinguished  from  the  other,  when  fresh,  by  the  ordinary  observer. 

The  radial  ridges  are  more  numerous,  ranging  between  35  and  40,  and 
the  transverse  ribs  from  12  to  14.  The  radiating  ribs  of  the  Aletia  egg  are 
considerably  rounded,  with  the  spaces  between  them  rather  narrow,  ap- 
pearing like  deeply-impressed  stria,  while  the  ribs  of  the  Anomis  egg 
are  sharp  and  triangular  if  viewed  from  above,  with  the  spaces  between 
them  shallower  and  broader.  The  intersection  of  the  transverse  with 
the  radial  ribs  of  Aletia  are  not  sharp,  and  are  only  marked  by  low, 
rounded  elevations.  Another  quite  marked  feature  of  the  eggs  of  Aletia 
is  the  arrangement  of  the  radial  ribs  in  five  groups,  connected  with  each 
other  by  an  elevated  ridge  which  forms  around  the  center  a  large  pent- 
angular cell,  into  each  angle  of  whicn  one  of  the  radial  ribs  terminates, 
the  other  ribs  between  them  being  somewhat  shorter  and  connected  by 
the  terminal  transverse  rib.  This  arrangement  is  quite  noticeable  in 
fresh  eggs,  but  still  more  in  dry  ones.  The  radial  ribs  in  this  Anomis, 
however,  are  not  arranged  in  separate  groups,  and  the  longest  ones 
surround  the  center  in  a  perfect  circle  without  terminating  in  acircum- 
central  rib. 

This  Urena  Anomis  is  exclusively  a  Southern  species,  and  it  continues 
breeding  with  scarcely  any  intermission  throughout  the  whole  year. 
Moths  have  been  captured  in  various  parts  of  the  South  from  August, 
throughout  the  winter,  till  May.  and  the  eggs  and  larva  of  different 
sizes  are  found  in  Florida  throughout  the  winter. 

The  general  habits  of  the  larvae  are  quite  similar  to  those  of  Aletia, 
though  as  a  rule  the  Anomis  larvae  are  less  active,  especially  after  they 
have  attained  one-half  their  growth.  The  newly-hatched  larvae  are 
almost  indistinguishable  from  those  of  Aletia,  both  being  of  the  same 
size  and  of  the  same  pale  color.  The  former  may,  however,  be  at  once 
recognized  by  the  first  and  second  pairs  of  prolegs  being  entirely  obso- 
lete, whereas,  notwithstanding  their  minute  size,  the  second  pair  is  al- 
ways present  in  Aletia.  In  this  sta^e  the  larvae  are  most  active  and 
nervous,  and  are  usually  found  feeding  on  the  lower  side  of  the  leaves, 
which  they  resemble  so  much  in  color  that  it  is  difficult  to  detect  them 
when  at  rest. 

They  stretch  to  their  fullest  length  when  resting,  but  very  often  may 
be  seen  in  a  position  similar  to  that  of  the  larvae  of  Geometrids,  and  will 
then,  if  disturbed,  leap  from  their  hold  and  hang  suspended  by  a  thread, 
which,  after  a  short  rest,  they  will  climb  with  great  rapidity.  TThe  mode 
of  climbing  is  very  interesting.  The  head  is  suddenly  bent  downward, 
first  to  one  side  and  then  to  the  other,  and  each  time  the  thread  is 
grasped  with  the  thoracic  legs  when  the  head  is  lowest  Growing  larger, 
they  become  more  and  more  sluggish,  and  can  seldom  be  induced  to  spin, 
but  usually  hold  to  the  leaf  very  tenaciously,  so  that  some  force  is  needed 
to  remove  them.  If  disturbed  they  will  try  to  escape  in  a  looping  gait 
which  is  similar  to  that  of  Aletia.  The  full-grown  larvae  usually  assume 
a  very  peculiar  position  when  at  rest.  The  body  is  bent  at  about  the 
middle  in  such  a  way  that  both  halves  lie  close  to  each  other  so  as  to  form 
a  long  and  narrow  loop,  and  the  larva  remains  in  this  position  sometimes 
for  hours. 

The  principal  time  of  feeding,  as  observed  in  the  vivarium,  appears 
to  be  at  night,  and  the  larva  usually  rests  during  the  day  on  the  lower 
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side  of  the  leaves.  The  smaller  larvae  eat  only  the  softer  parts,  leaving 
the  ribs  untouched,  but  the  older  ones  gnaw  large  irregular  portions 
from  the  edge  of  the  leaves,  and  will  often  consume  two-thirds  of  a  leaf 
in  a  single  night.  They  also  have  the  habit  of  devouring  their  own  cast 
skins,  sometimes  not  even  leaving  the  head,  and  the  newly-hatched 
worms  will  frequently  feed  upon  the  empty  egg-shells  before  attacking 
the  leaf.  We  have  in  one  instance,  however,  observed  a  young  larva 
which  had  only  partly  issued  from  the  egg  already  at  work  gnawing 
the  leaf. 

In  March  last  we  still  found  the  larv®  of  all  sices  on  the  XJrena  around 
Orescent  Oity ,  Fla.,  but  failed  to  find  any  trace  of  them  on  any  other  plant 
This  has  also  been  the  experience  of  Messrs.  Heal  and  Hubbard,  who 
were  instructed  to  make  observations  on  this  point. 

The  moth  was  first  figured  by  Hiibner  (Zutr..  287, 288).  and  is  fully  de- 
scribed under  the  name  of  Cosmophila  erosa}*  by  Ouen^e,  who  describes 
the  larva  in  a  few  words  and  gives  its  food  plant  as  Hibiscus.  It  occurs 
in  South  America^  the  specimens  from  Brazil  being  darker  and  brighter 
than  ours  according  to  Guento.  The  many  specimens  we  have  bred 
and  captured  show  comparatively  little  variation.  The  color  of  the  basal 
half  of  the  front  wing  19  bright  yellow,  speckled  more  or  less  intensely 
with  ferruginous  or  brown.  The  posterior  half  is  deeper,  with  oliva- 
ceous and  brown  shades,  and  with  more  or  less  of  lilaceous.  The  hind 
wings  are  dull-yellowish,  more  or  less  shaded  with  reddish-brown.  The 
markings  are  withal  so  unique,  as  shown  in  the  figure,  that  the  species 
cannot  well  be  confounded  with  any  other. 

During  winter  the  time  elapsing  from  hatching  to  maturity  has  aver- 
aged, in  our  vivaria,  about  seven  weeks,  but  development  will  be  much 
more  rapid  during  summer. 

Should  the  Urena  ever  be  cultivated  for  its  fiber,  this  its  chief  enemy 
wQl  readily  be  destroyed  by  the  same  methods  adopted  against  the 
Cotton  Worm. 

DESCRIPTIVE. 

Akomis  xbosa,  Httb.— .EJ70.— Diameter  0.9*-,  circular,  flat  below;  the  upper  surface 
varies  somewhat  in  convexity,  in  some  being  almost  hemispherical,  whilst  with  others 
it  is  quite  flat,  in  general  shape  and  size  reminding  one  of  the  egg  of  AleHa  xyUna, 
Color,  pale  yellowish-green,  almost  of  the  same  shade  as  the  lower  Hide  of  the  leaves. 
The  number  of  ribs  which  run  from  the  base  toward  the  summit  varies  in  different  eggs 
from  31  to  38.  Of  these  ribs  from  11  to  13  reach  to  about  one-fourth  the  distance  above 
the  base,  5  to  7  half  way  toward  the  summit,  and  16  to  18  to  near  the  summit.  The  space 
between  these  ribs  is  divided  quite  constantly  by  12  low  transverse  ribs,  which  at  the 
intersection  with  the  radiating  ribs  form  a  small  though  quite  sharp  triangular  point, 
which  is  especially  conspicuous  in  the  empty  egg.  The  spaces  between  these  ribs  form 
shallow,  squarish  depressions,  which  are  finely  granulated.  The  summit  is  almost 
smooth,  sfrronnded  with  three  series  of  small,  roundish  cells,  which  become  larger 
away  from  the  center,  and  beyond  these  another  series  of  three  rows  of  .larger  cells  of 
different  shapes,  though  more  or  less  squarish. 

Larva. — First  stage. — Length  of  the  newly-hatched  larva,  2mm.  Color  very  pale 
greenish-yellow  along  the  dorsum,  white  and  transparent  toward  the  sides;  head  pale 
yellowish,  without  any  markings;  eyes  black,  tips  of  mandibles  brown.  Antennae 
short,  3-jointed;  first  joint  stout,  very  short  and  somewhat  conical;  second  joint 
longest,  clavate,  its  tin  obliquely  truncate  externally,  bearing  at  inner  and  outer  an- 
gles a  stout  spine,  which  is  a  little  longer  than  the  third  joint;  third  joint  shorter 
than  second,  cylindrical,  with  a  small  tubercle  at  tip,  resembling  a  fourth  joint,  and 
provided  at  its  tip  with  a  fine  hair;  at  the  inner  side  of  the  third  joint,  at  base  of  the 
apical  tubercles,  arises  a  stout  spine  which  is  almost  as  long  as  the  joint  itself.  Pilifer- 
ou8  warts,  pale  brownish,  each  bearing  a  long  and  slender  pale  hair.  Legs  rather 
long,  white;  only  two  pairs  of  prologs,  situated  on  abdominal  joints  8  and  9. 

•Hist.  Gen.  d.  Ins.  Lep.,  Nootuelites,  II,  p.  395. 
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Second  stmge. — The  first  molt  takes  place  seven  or  eight  davs  after  hatching;  at  this 
time  the  larva  differ  from  the  newly-hatched  specimens  only  in  the  somewhat  larger 
sise  aud  slightly  darker  color. 

Third  stage.— in  from  six  to  seven  days  the  second  skin  is  cast,  and  with  thta  molt 
appears  tie  third  pair  of  abdominal  legs  on  joint  7.  They  are,  however,  extremely 
small  and  scarcely  noticeable;  they  are  not  need  in  walking.  The  color  now  is  a 
darker  green,  lighter  toward  the  sides,  and  with  a  pair  of  rather  indistinct  whitish 
dorsal  stripes.  Head  highly  polished,  pale,  faintly  greenish,  with  two  pale,  dusky 
oblique  stripes.  Cervical  shield  slightly  diiBky.  with  a  darker  posterior  margin.  Pilifer- 
ous  warts  black,  the  hairs  colorless.  The  abdominal  legs  are  marked  externally  with 
a  broad  dusky  stripe. 

Fourth  stefe.— The  third  skin  is  east  six  or  seven  days  after  the  seoend  molt.  The 
larva  is  now  almost  of  the  color  of  the  leaves,  and  measures  about  14mQ1  in  length. 
The  median  and  somewhat  wavy  lateral  lines  are  darker  than  the  rest  of  the  body; 
the  subdorsal  stripes  and  sutuies  between  the  joints  are  white.  The  prolegs  on  ab- 
dominal joint  7  are  now  quite  distinct,  though  rather  small,  and  are  used  in  walking. 

Fifth  •ta$re.— The  fourth  skin  is  oast  three  to  five  days  later,  the  larv»  having  changed 
very  little  in  appearance,  except  that  the  dorsal  and  lateral  lines  and  the  piliferous 
warts  are  distinctly  dusky. 

Sixth  stage.— Five  or  six  days  later  the  fifthekin*  is  shed,  and  the  larva  does  not  change 
in  appearance. 

JSevenih  t/a^t.-^The  sixth  molt  takes  place  about  five  days  after  the  fifth,  and  the 
whole  appearance  <>f  the  insect  is  considerably  changed.  The  color  is  pale,  translu- 
cent, pea-green.  The  head  is  not  polished,  of  the  color  of  the  body;  the  two  oblique 
dusky  stripes  are  oemposed  of  several  irregular  spots;  the  labrum  Is  white,  antennas 
pale  greenish,  and  the  eyes  bUck.  The  median  and  the  two  subdorsal  lines  are  com- 
posed of  numerous  irregular  spots  of  a  lemon-yellow  oolor,  of  which  those  on  median 
and  the  lower  dorsal  lines  have  a  more  or  less  distinctly  dusky  shade  on  either  side ;  the 
lateral  line  is  quite  broad  and  almost  white.  Piliferous  warts  pale  yellow,  surrounded 
by  transversely  oval,  indistinct,  dusjty  rings.  The  whole1  body  is  speckled  with  numer- 
ous, usually  transversely  oval,  small,  lemen*yellow  spote,  which  inclose  from  two  to 
three  almost  colorless,  glistening,  round  dots.  Stigmata  orange.  Legs  pale  gwen; 
claws  and  booklets  pale  brown ;  venter  bluish-green. 

Lenglh  of  full-grown  larva  about  35nnB  (lj  Inches). 

Pupa.— Length,  lo™"1.  Color,  blackish-brown ;  wing-sheaths  opaque,  tnefemaitamg 
portion  fain  try  polished.  Front  of  head  prolonged  into  a  short,  stout,  conical  projec- 
tion; near  its  base  ventrally»are  two  fine  and  quite  long  hairs  and  two  similar  niairs 
dorsally  near  insertion  of  antennas.  Eyes  prominent  and  considerably  polished.  Legs 
reaching  to  tip  of  wing-cases :  antennae  shorter.  Median  line  of  prothorax  quite  sharp 
and  carinate,  median  line  of  mesothorax  faintly  elevated,  somewhat  polisned.  The 
whole  anterior  portion  of  body  finely  and  closely  granulated.  Metathorax  and  the 
three  following  abdominal  segments,  with  numerous  shallow,  circular  depressions, 
each  having  a  central  granule.  The  circular  depressions  on  abdominal  ioints  4-8  are 
somewhat  larger  and  their  margin  is  slightly  elevated;  the  posterior  third:  of  joints  4-6 
is.  of  a  lighter  color  than  the  rest  of  the  body  and  very  closely  and  quite  coarsely  gran- 
ulated, while  the  posterior  third  of  abdominal  joints  7  and  8  is  polished  ana  mot  gran* 
ulated.  The  last  joint  is  verv  peculiarly  formed;  its  tip  is  bread  and  prolonged  each 
side  into  a  short,  stout,  and  sharp  tooth  directed  forward,  and  between  these  two  is  a 
pair  of  slender  and  also  bristle-like  spines,  directed  forward  and  with  their  tips  curved 
in  the  shape  of  a  loop ;  another  pair  of  similar  bristle-like  spines,  which  are  directed 
forward  and  inward,  are  situated,  one  at  each  side,  on  a  small  projection  at  the  base 
ventral) y  of  the  stout  lateral  teeth,  aud  between  these  is  a  large  projection  which  is 
armed  at  its  edge  with  two  large,  stout,  claw-like  teeth{  which  stand  at  right  angles 
to  the  body  of  the  pupa.  The  anal  sweliiug  is  smooth,  circular,  and  quite  prominent; 
the  remaining  portions  of  the  tip  are  marked  with  coarse,  elevated  ridges,  both  dor- 
sally  and  ventrally* 
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THE  CLOVER  LEAF-BEETLE. 

(Phytonomus  punctatus  Fabr*) 

Order  Colboptbba;  family  Oubotjuoniml 

[Plate  X,  Fig.  1.J 

HABITS  07  TH&  OENUB.* 

During  the  year  another  European  insect  haa  made  its  appearance  in 
the  role  of  an  enemy  to  an  important  branch  of  American  agriculture. 
This  insect — the  Phyt&nomus  punctatus  of  Fabricius — has  been  well 
known  in  Europe  for  almost  a  century,  but  has  never  done  any  serious 
damage  to  crops.  Yet  so  common  is  it  there  that  almost  every  one  en- 
tomologicaJly  inclined  who  ha*  traveled  through  Germany  or  France 
has  doubtless  found  it  under  sticks  or  stones  in  pastures  and  meadows. 

In  looking  up  the  literature  on  the  habits  of  the  insects  of  this  genus 
in  Europe,  we  find  much  written  on  the  history  of  the  earlier  states  of 
several  species.  From  what  is  known  hi  Europe,  it  appears  that  the 
species  of  the  genus  show  a  variety  of  habit  aud  mode  of  development. 
The  greenteh  larvae  (recalling  in  general  appearance  those  of  Syrphus 
or  certain  Tenthredinid  larvte)  feed  in  May  or  June  on  the  leaves  and 
flowers  of  the  plants  they  infest,  and  spin  in  July  a  net4tke  cocoon 
on  various  parts  of  the  plant,  changing  therein  to  pup®  within  eight 
or  twelve  days,  the  beetle  issuing  in  July  or  August.  Only  one  annual 
generation  is  recorded — the  beetle  hibernating. 

Phvtonomus  murinus  Fabr.  oviposits  on  the  young  shoots  of  Lncern 
(Medicago  sdtiva).  Ph.  meles  Fabr.  feeds  as  larva  and  beetle  on  the  common 
red  clover  (Trifolium pratense)  and  on  Lncern,  and  proves  injurious  to 
the  latter  plant  in  some  parts  of  Germany  Ph.  nigrirostris  Fabr.  (which 
by  the  watf  occurs  also,  though  rarely,  in  the  United  States  from  Can- 
ada and  Massachusetts  westward  to  Michigan)  feeds  as  larva  on  Trifo- 
Uum  pratense  and  Suphthalmum  salicifbtium;  Ph.  pollnx  Gyllh.  on  Siiene 
inflate  and  Polygonum  hydropiper;  Ph.  rumicis  Fabr.  on  various  species 
or  Rumex  and  also  on  Polygonum  aviculare;  Ph.  vicias  Gyllh.  on  Vtcia 
syhatica:  Ph.  pUmtaginis  De  G.  on  Plantago  lanoeolata  and  Lychnis 
dioica;  Ph.  polygoni  Linn,  on  young  shoots  of  Dianthus  and  on  Pylygo- 
num  aticulare,  tne  l&rvje  feeding  on  the  leaves  as  well  as  on  the  blos- 
soms, and  also  boring  in  the  stems ;  Ph.  suspiotosus  Hbst.  on  Lotus  uligi- 
nosus  and  Lathyrus  pratensis  ;  Ph.  palumbarius  Germ,  on  Mentha  aqua- 
tica  and  Salvin^glutinosa. 

Bo  far  as  heretofore  knfcwn  the  habits  of  the  genus  in  this  country 
conform  to  the  above  experience  in  Europe.  We  have  reared  Ph.  comp- 
tus  Say  from  Polygonum  nodosum,  upon  which  the  larvae  and  pupee  may 
be  fbund  in  July,  the  cooeon  having  the  usual  net-work  appearance. 
Of  the  nine  species  known  to  occur  in  this  country  this  and  Ph.  eximius\ 
Lee.,  the  habits  of  which  were  briefly  given  by  E.  A.  Popenoe  (Trans. 
Eans.  Acad.  Sci.  1877,  p»  38)  are  the  only  ones  (exclusive  of  Ph.  pumo- 
tatn*)  whose  habits  have  been  observed,  though,  as  above  shown,  those 
of  Ph.  nigrirostris  have  been  recorded  by  European  observers. 

HISTORY  OF  THE  SPECIES  IN  NORTH  AMERICA. 

Concerning  the  appearance  of  Ph.punctatus  in  this  oountry  we  stated 

in  the  American  Naturalist  (in  which  we  have  recorded  the  above  fhots) 

.        ~ — . — .       —       ■ 

*  Compiled  from  contributions  to  the  American  Naturalist. 

tAccording  to  Professor  Popenoe  the  larva  feeds  on  Rumex  britannUM,  and  transforms 
in  a  similar  cocoon  on  the  plant. 
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for  March,  1882,  that  Dr.  Le  Conte  received  a  beetle  as  long  ago  as  1853 
from  Canada,  from  Mr.  D'Urban,  who  was  then  connected  with  the  geo- 
logical survey  of  that  country,  and  another  specimen  from  the  late  Dr. 
Melsheimer,  from  Pennsylvania,  and  that  these  specimens  had  been  de- 
scribed by  him  as  Phytonomus  opimus  (Rhynchophora,  p.  124).  He  had 
recognized,  from  what  we  had  published  in  the  Naturalist,  for  November. 
1881,  regarding  Phytonomus  punctatus,  that  his  opimus  was  identical,  and 
upon  receiving  specimens  from  me  he  wrote  that,  after  a  careftd  examina- 
tion, there  was  no  doubt  in  his  mind  as  to  the  identity  of  the  two  species. 
Ph.  punctata*,  in  its  typical  and  most  common  form,  is  so  easily  recog- 
nizable by  its  coloration  (the  suture  and  margins  of  the  elytra  being 
yellowish- white)  that  one  would  not  suspect  its  identity  with  Ph.  opimus 
from  the  description  of  this  last 

It  would  appear,  however,  that  opimui  is  identical  with  a  variety  of 
Ph.  punctata*  described  by  Oapiomont  {Annates  de  la  SoeMM  EntomoUh 
gique  de  France,  1868,  p.  123),  in  which  the  scales  of  the  elytra  are  almost 
uniformly  gray,  and  which  is  not  rare  in  Europe.  The  specimen  from 
Melsheimer  is,  moreover^  evidently  rubbed.  It  is  a  strange  coincidence, 
that  the  numerous  specimens  we  collected  on  Mr.  Snook's  farm  were  all 
identical  in  coloration  with  the  typical  form,  and  that  just  those  de- 
scribed by  Dr.  Le  Conte  as  opimus  should  belong  to  a  comparatively 
rare  form. 

The  identity  of  the  two  forms  once  established,  it  becomes  probable 
that  the  insect  had  made  a  permanent  lodgement  in  this  country  years 
ago,  and  that  it  was  simply  overlooked  as  an  injurious  insect  till  last 
year.  That  a  beetle  is  quite  liable  to  be  overlooked  by  Ooleopterists, 
although  quite  injurious  to  some  cultivated  plants,  is  not  only  prob- 
able, but  has  often  occurred.  Goccotorus  scutellaris,  which  injuriously 
affects  the  Plum;  Tyloderma  Jragarue?  which  depredates  on  the  Straw- 
berry plant ;  and  Hylesinus  trifolii,  which  is  so  injurious  to  clover,  are  ex- 
amples among  many  which  occur  to  us  of  species  very  common  on  cul- 
tivated plants,  yet  rare  in  collections.  The  same  is  equally  true  in 
other  orders  of  insects.  A  notable  instance  is  found  in  the  Hessian  Fly, 
which,  though  more  or  less  injurious  every  year  in  some  of  our  wheat- 
producing  sections,  is  yet  so  rare  in  collections  that  Dr.  Packard  had 
much  difficulty  in  procuring  specimens  to  figure  for  his  bulletin  on  the 
species. 

There  is  the  other  alternative,  however,  (which  is  also  not  so  improb- 
able), that  the  two  specimens  that  have  remained  solitary  so  many 
years  in  tto  largest  American  collection  of  Ooleoptera  may  really  have 
come  into  the  country  through  European  exchanges,  especially  as  it  is 
known  that  Dr.  Melsheimer  did  in  some  instances  mix  up  European 
and  American  species. 

Our  attention  was  first  called  to  this  insect  by  letter  from  Mr.  L.  D. 
Snook,  of  Barrington,  Yates  County,  New  Tork,  in  July,  1881,  stating 
that  great  damage  was  being  done  to  the  clover  on  his  farm.  In  the 
latter  part  of  April  he  first  noticed  on  a  field  of  clover,  here  and  there, 
small  patches  where  the  leaves  were  badly  eaten.  The  damage  in- 
creased rapidly  in  extent,  and  by  the  end  of  July  the  whole  field 
(about  seven  acres)  was  badly  infested,  one  corner  of  nearly  two  acres 
having  scarcely  a  whole  leaf  of  clover  remaining.  Other  fields  in  the 
same  neighborhood  were  attacked  in  the  same  manner,  while  an  occa- 
sional field  escaped  injury. 

We  visited  Mr.  Snook  in  August  of  1881,  and  found  acres  of  his 
clover  ruined,  but  in  passing  through  the  field  none  but  an  expert 
would  suspect  the  cause,  since  the  beetles  were,  as  a  rule,  hiding  in  the 
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ground  or  slightly  beneath  the  surface,  and  the  few  that  were  feeding 
dropped  and  "  played  Opossum  "  upon  tne  slightest  approach,  their  color 
being  so  nearly  that  of  the  earth  that  they  are  not  easily  observed. 
That  they  had  been  much  more  numerous  earlier  in  the  season  than  they 
were  then  was  apparent  from  the  number  of  dead  specimens,  more  or 
less  broken,  and  from  the  cocoons  imbedded  in  the  ground.  No  traces 
of  eggs,  larvae,  or  pup»  were  found,  though  many  empty  cocoons  were 
obtained  either  on  the  surface  of  the  ground  or  imbedded  just  in  the 
ground,  as  we  then  supposed,  from  the  battering  of  rain.  None  were 
found  upon  the  plants. 

In  June  of  the  present  year  we  sent  Mr.  E.  A.  Schwarz  to  Barring- 
ton  to  look  after  the  progress  of  the  pest  His  report  shows  an  alarm- 
ing state  of  affairs  in  Yates  County,  the  insect  having  spread  in  all 
directions.    He  writes  as  follows  on  this  point : 

Upon  my  arrival  at  Mr.  Snook's  place  at  Barrington,  N.  Y.,  (June  13),  I  fonnd  that 
the  field  where  the  weevil  was  first  discovered  had  been  .ploughed  about  a  fortnight 
ago ;  but  a  few  isolated  plants  growing  near  the  fence  of  this  field  proved  to  be  in- 
fested with  the  insect.  Two  clover-fields  near  by  harbored  countless  specimens  of 
the  insect  (now  mostly  in  the  larva  state),  while  other  more  distant  fields  were  in 
similar  conditions.  I  traced  the  insect  for  about  one  mile  from  the  original  field 
toward  Crooked  Lake  without  finding  that  it  became  less  in  numbers.  Further  investi- 
gations showed  that  it  not  only  infested  the  clover  in  the  fields  and  on  pasture  lands 
but  the  isolated  plants  growing  in  the  gardens  and  on  the  roadsides.  It  is  no  exag- 
geration to  say  that  I  had.  difficulty  in  finding  a  clover  plant  that  was  not  infested.  Con- 
tinning,  my  researches  at  Dundee  the  next  day  I  began  by  finding  the  Phytonomus  in 
the  middle  of  the  town  on  the  clover  plants  in  the  gardens,  along  the  roadsides, 
in  the  ditches,  and  upon  going  in  the  fields  in  the  direction  of  Rock  Stream  I  found 
the  same  condition  as  at  Barrington.  Upon  my  return  trip  I  noticed  the  presence  of 
the  insect  at  8tarkey,  on  the  Northern  Central  road,  three  miles  east  from  Dundee,  and 
finally  fonnd  the  larv»,  upon  a  hasty  investigation  during  rainy  weather,  under 
clover  plants  growing  along  the  roads  near  Watkino,  N.  Y.,  about  fourteen  miles  from 
Barrington. 

From  these  facts  it  may  be  assumed  that  the  pest  is  at  present  much 
more  widely  distributed  than  it  was  suspected  from  last  year's  observa- 
tions. 

Since  last  fall  numerous  experiments  in  rearing  this  insect  have  been 
carried  on  in  the  Division,  and  from  the  notes',  as  well  as  from  this  year's 
observations  in  the  field,'  we  are  enabled  to  give  the  following  life-his- 
tory of  the  species: 

LIFE-HISTORY  OF  THE  SMJCIES. 

The  smooth,  greenish-yellow,  oval  eggs  are  deposited  by  the  female 
beetle  in  irregular  clusters,  mostly  in  the  hollow  leaf-stems  or  flower- 
stalks,  where  such  situations  can  easily  be  found,  or  they  are  pushed 
into  crevices  near  the  base  of  the  plant.  In  confinement  the  females 
lay  their  eggs  promiscuously  upon  the  glass  and  wood  work  of  the 
breeding  cages,  or  upon  almost  any  part  of  the  plant  given  them  for 
food.  When  deposited  upon  a  plane  surface,  however,  they  are  not 
firmly  attached  and  are  easily  removed,  which  argues  that  their  natu- 
ral location  is  in  some  crack  or  hollow. 

The  newly  hatched  larvae  are  pale  yellow  in  color,  and  feed  preferably 
upon  the  under  side  of  the  leaves,  or  between  the  young  loaves  before 
these  get  separated,  eating  small,  round  holes.  While  feeding  the  body 
is  somewhat  curved  and  the  larvao  evidently  hold  to  the  hairs  of  the 
leaf  by  the  folds  between  the  joints  of  the  body,  as  they  are  entirely 
legless.  As  they  increase  in  size  they  acquire  a  greeuish  tinge,  the 
broad  dorsal  stripe  alone  remaining  whitish.  A  few  of  them,  however, 
retain  the  pale-yellowish  color  throughout  their  development.    After 
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the  third  molt  they  feed  at  the  sides  of  the  leaf,  eating  oat  large  irreg- 
ular patches,  as  shown  in  onr  figure,  (PL  X,  fig.  1  b.)  The  shape  of 
the  larva  at  this  time  is  also  so  well  indicated  at  b  and  o  as  to  need  no 
farther  description.  The  whole  length  of  the  larval  life  in  the  breeding- 
cage  varies  from  forty  days  in  summer  to  several  months  in  winter  and 
fall 

Only  the  very  younp  larvae  can  be  observed  upon  the  plants,  the  older 
ones  invariably  dropping  to  the  ground  when  approached.  Most  of  the 
larvae,  however,  do  not  feed  on  the  plants  daring  the  daytime,  but  are 
to  be  found  under  all  sorts  of  shelter  in  or  on  the  ground,  sometimes 
quite  a  distance  from  the  plant,  but  preferably  among  the  roots  and  old 
stalks.  Here  they  lie  curled  up  in  a  similar  manner  to  our  saw-fly  lar- 
vae or  cut- worms.  When  handled  they  often  eject,  in  a  long  stream, 
their  semi-fluid,  pitchy-black  excrements,  probably  as  a  means  of  de- 
fense. When  teased  they  finally  stretch  out  and  walk  off  more  rapidly 
than  could  be  expected  of  a  legless  Gurculionid  larva.  When  crawling 
they  TfLOt  only  use  the  ventral  tubercles,  which  are  very  prominent,  re- 
sembling legs  without  the  claws,  but  they  use  also  the  head  and  anus 
in  a  very  peculiar  manner.  The  head  is  pressed  downward  until  the 
front  touches  the  ground.  The  body  is  thus  stretched  forward  as  much 
as  possible  when  the  anus  leaves  its  bold,  quickly  following  the  res* 
of  the  body  and  taking  a  firm  hold  near  the  head.  The  larva  then 
stretches  itself  out,  and  the  same  movements  are  repeated.  The  anus 
evidently  plays  an  important  part  in  the  locomotion;  it  is  somewhat 
extensile,  and  each  time  the  larva  uses  it  to  take  hold  of  the  leaf  a  small 
drop  of  a  sticky  fluid  is  ejected.  The  anus  seems  also  to  possess  the 
power  of  suction  as  the  larvae  are  capable  of  erecting  themselves  so  as 
to  look  around  for  some  object  to  take  hold  of,  turning,  at  the  same  time, 
their  bodies  in  all  directions  and  holding  solely  by  the  anal  end. 

Toward  evening  the  larvae  begin  to  be  more  active  and  ascend  the 
plant,  undoubtedly  continuing  to  feed  throughout  the  night  However, 
even  at  dusk  they  do  not  become  less  timid  than  at  daytime,  and  can 
only  be  observed  upon  the  plants  at  a  considerable  distance,  curling  up 
and  dropping  down  when  approached.  Their  favorite  position  is  with 
their  bodies  around  the  edge  of  a  leaf,  but  more  rarely  one  may  be  seen 
stretched  out  on  the  surface  of  a  leaf. 

The  damage  done  by  the  larvae  in  the  month  of  June  was  already 
quite  considerable,  the  presence  of  four  or  Ave  half-grown  ones  being 
sufficient  to  give  the  plant  a  ragged  appearance,  and  in  some  places 
where  the  plants  were  completely  defoliated,  not  less  than  32  larvae  were 
counted  under  one  plant,  which  was  not  a  very  large  one. 

After  feeding  for  from  ten  to  fifteen  days,  having  suffered  three  molts, 
the  larva  commences  to  spin  its  cocoon.  The  cocoon  is  oval,  pale  yel- 
low in  color,  and  is  composed  of  coarse  threads  forming  an  irregular 
net-work,  as  shown  at  /  and  g  in  the  figure.  In  the  breeding-cages 
(during  the  winter  of  lral-^)  it  was  usually  spun  between  two  or  more 
leaves  or  leaf-stalks  and  attached  to  them.  This  is  in  accord  with  what 
is  recorded  on  the  subject  by  European  writers,  but  all  the  old  cocoons 
we  found  in  1881  were  either  on  or  in  the  ground,  and  Mr.  Schwarz 
found  them  in  June.  1882,  invariably  under  ground,  ♦.  e.,  so  completely 
covered  up  with  soil  that  in  clearing  away  all  dSbris  no  trace  of  them 
oeuld  be  discovered  from  above.  Usually  they  were  just  covered  with 
the  soil,  but  in  some  instances  they  were  more  than  half  an  inch  in  the 
ground,  each  cocoon  lying  in  a  nicely-smoothened  cavity.  This  habit, 
though  different  from  the  known  habits  of  other  species  of  the  genus, 
is  undoubtedly  normal  with  jpunctatus  in  the  field 
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In  spinning:  among  leaves  the  abdomen  bends  under,  and  the  larva 
is  thus  able  to  brace  itself  with  two  points  against  the  fastened  leaves, 
whereby  the  head  and  front  portion  of  the  body  can  be  easily  moved 
in  every  direction;  it  then  touches  with  its  mouth  the  leaf,  applying 
at  the  same  time  a  drop  of  a  transparent,  pale-yellowish  liquid,  which 
is  stretched  out  to  a  thread  until  the  next  point  is  reached  with  the 
mouth.  In  this  way  it  oontinues  for  some  time,  and  then  turns  the  body 
in.  another  direction*  and  works  in  the  same  way  until  a  nearly  oval  oell 
is  formed;  when  this  is  done  it  fills  up  the  space  between  the  meshes 
more  and  more,  and  the  cocoon  becomes  more  regular.  It  then  follows 
the  different  threads  with  its  mouth  to  strengthen  them  with  additional 
applications,  and  at  the  same  time  tills  up  the  too  large  spaces  till  the 
cocoon  is  quite  compact,  leaving  only  small,  round,  or  oval  holes  through 
which  the  larva  is  but  indistinctly  seen.  The  spinning  of  the  cocoon 
lasts  for  about  one  day,  when  the  larva  ceases  to  work  and  remains  lying 
in  a  more  or  less  curved  position  until  it  finally  casts  its  last  skin  to 
transform  to  a  pupa. 

Mr,  J.  A.  Osborne,  in  an  interesting  note  on  Phytonomus  rumici^  in  the 
Entomologists'  Monthly  Magazine  for  June,  1879,  states  that  the  spinneret 
of  the  larva  is  anal.  Be  this  as  it  may,  Ph.  punctata*  spins  with  its 
mouth,  bracing  itself  against  the  part  of  the  cocoon  already  formed  while 
constructing  the  remainder.  The  silk  issues  from  the  spinneret  in  a 
very  perceptibly  liquid  condition,  but  soon  hardens,  and  the  thick  threads 
forming  the  walls  of  the  cocoon  are  coarse,  tough,  and  strong.  The 
length  of  the  pupa  state  in  late  fall  is  about  twenty-five  days. 

As  will  perhaps  have  been  gathered  from  the  preceding,  the  principal 
damage  is  done  by  the  insect  alter  it  arrives  at  the  perfect  or  beei  le  state. 
The  beetle  is  very  voracious,  and  devours  the  leaves  at  a  rapid  rate,  eat- 
ing the  flower  heads  and  stalks  and  also  the  leaf  petioles — in  foot  all 
parts  of  the  plant  above  ground.*  It  feeds  principally  late  in  the  after- 
noon and  at  night,  and  during  the  daytime  generally  hides  itself  around 
the  roots  of  the  plant  or  m  some  crack  in  the  ground.  It  is  easily  dis- 
turbed when  feeding,  drawing  up  its  legs,  dropping  to  the  ground,  and 
remaining  motionless  for  some  time. 

This  Phytonomus  feeds  upon  all  sorts  of  clover,  on  the  white  as  well 
as  upon  the  different  varieties  of  red  clover,  and  apparently  without  any 
special  preference  for  any  variety.*  It  thrives  well  on  every  kind  of 
soil,  and  the  only  locality  of  any  extent  so  far  examined  in  Yates  County 
where  the  insect  was  not  found  was  a  steep  slope  at  the  edge  of  a  field, 
where  the  clover  was  most  luxuriant  and  the  swl  very  rich  and  soft. 

Our  notes  on  tbe  length  of  life  of  one  generation  of  the  beetle  (taken 
from  specimens  kept  in  breeding  cages  at  Washington  in  the  mil  of 
1881)  give  the  following  result:  The  eggs  hatch  within  from  nine  to 
twelve  days  after  being  deposited;  the  first  molt  of  the  young  larva 
takes  place  eight  or  ten  days  after  hatching ;  the  second  molt  takes  place 
seven  to  ten  days  after  the  first;  the  thirdmolt  eight  toten  days  after  the 
second.  The  time  elaj>sing  between  the  third  molt  and  tbe  formation  of 
the  cocoon  is  very  variable,  one  larva  beginning  to  spin  17,  another  24,  a 
third  28  days  after  the  third  molt,  while  with  a  fourth  31  days  elapsed. 
Tbe  cocoon  is  finished  in  about  one  day,  the  larva  remaining  therein  un- 
changed from  seven  till  ten  days.  The  beetle  issues  about  one  month 
later.    Thus  it  takes  almost  four  months  from  oviposition  to  the  hatch- 

•The  Closer  Root-Borer  (Eyksinus  ftifolii)  neems  to  feed  only  upon  TVifoliumpratexv. 
It  waa  never  observed  npon  white  clover,  nor  did  it  attack,  on  Mr.  Snook's  farm,  the 
Alflike  olowr  (Trifoliim  hybiidum). 
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ing  of  the  beetle.  In  summer  time  the  insect  no  doubt  develops  more 
rapidly,  as  beetles  issued  in  the  last  days  of  Juno  from  cocoons  spun 
about  the  20th  of  that  month. 

NUMBER  OF  ANNUAL  BROODS. 

The  beetles  which  were  so  injurious  in  July  and  early  August  laid  eggs 
in  the  latter  month,  and  the  Larvae  issued  in  September,  transforming 
in  October  or  November,  and  appearing  as  beetles  in  the  latter  month. 
A  portion  of  these  beetles,  without  doubt,  hibernated  as  such  without 
ovipositing;  others  laid  their  eggs,  and  there  is  strong  reason  to  believe 
that  certain  of  these  hibernated,  as  a  flower-stalk  was  received  as  late 
as  January  28,  from  Barrington,  which  contained  a  well-developed  egg- 
cluster.  Many  eggs  hatched  in  the  same  fall,  the  young  larvae  doubt- 
less hibernating  within  the  old  stalks. 

Mr.  Schwarz  found,  on  June  13  and  14,  the  insect  in  all  stages  except 
the  egg  state,  by  far  the  most  common  form  being  the  half-grown  larvae, 
then  following  very  young  larvae,  then  full-grown  larvae,  then  the  co- 
coons, which  were  all  freshly  spun  (not  one  containing  toe  pupa),  the 
rarest  form  being  the  beetles.  There  can  be  no  doubt  that  the  beetles 
then  found  were  all  hibernated  specimens,  since  they  were  all  very  much 
rubbed.  A  large  portion  of  the  larvae  reached  maturity  and  spun  up 
by  the  20th  of  the  month,  and  at  the  date  when  this  repqrt  is  submit- 
ted, (June  30)  the  beetles  nave  been  issuing  for  four  days.  The  younger 
larvae  (which  in  all  probability  come  from  eggs  laid  this  spring  by 
hibernated  beetles)  will  not  reach  the  perfect  state  before  the  end  of 
July  or  perhaps  some  time  in  August. 

We  have  thus  followed  the  development  of  the  species  for  nearly  one 
whole  year,  yet  it  is  impossible  to  say  whether  or  not  it  is  regularly 
single  or  double  brooded.  In  considering  the  number  of  annual  gener- 
ations in  any  species  we  have  to  bear  in  mind  that  there  is  great  irregu- 
larity in  development,' which  is  also  much  influenced  by  the  character  of 
the  season.  We  have  strong  reasons  for  believing  that  during  a  severe 
and  protracted  drought,  such  as  we  had  in  the  late  summer  and  fall  of 
last  year,  multiplication  in  this  species  comes  pretty  much  to  a  stand- 
still, and  our  first  observations  in  August  showed  that  the  species  oc- 
curred in  none  of  the  earlier  states.  This  fact,  together  with  the  other 
well-known  fact  that  the  Rhynchophora  in  the  imago  state  are  often 
lone-lived  and  do  not  begin  ovipositing  immediately  after  maturity, 
loads  us  to  believe  that  there  is  normally  but  one  annual  generation, 
and  that  the  beetles  which  are  perfected  during  the  months  of  June 
and  July  beget  a  generation  which  either  hibernates  in  the  immature 
or  the  mature  condition,  according  as  it  is  developed  earlier  or  later. 

While  this  would  seem  to  be  the  rule,  as  we  know  it  to  be  with  many 
other  Bhynchophora,  yet  our  notes  and  observations  as  here  recorded 
would  indicate  that  a  second  generation  may  exceptionally  occur.  In 
other  words,  the  monogoneutic  generation  of  one  year  may  become 
digoneutic  the  following  year,  because  of  the  irregularity  in  the  develop- 
ment of  the  individuals.  The  only  thing  that  becomes  certain  in  this 
uncertainty  is  that  the  larvae  are  in  greatest  and  most  destructive  force 
during  the  latter  part  of  May  and  in  June:  that  the  new  generation  of 
beetles  work  during  July  and  August,  so  iar  as  we  now  know,  without 
propagating,  and  that  only  a  portion  of  their  issue  that  is  found  in  the 
larva  state  later  in  the  autumn  attains  the  perfect  beetle  state  before 
winter  sets  in,  when  brought  to  a  more  southern  latitude  like  that  of 
Washington ;  the  presumption  being  that  in  Yates  County,  New  York, 
all  would  remain  in  the  earlier  states  and  thus  hibernate. 
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REMEDIES. 

It  is  impossible  to  say  whether  or  not  this  Phytonomns  will  spread 
farther.  The  encouraging  presumption,  however,  is,  if  we  may  predi- 
cate upon  analogy,  that  it  will  not*  since  we  recall  no  very  injurious 
beetle  introduced  from  Europe  (excluding  those  feeding  tipon  stored 
products)  which  has  spread  over  the  whole  country,  the  most  prominent 
examples  of  such  introduced  species,  Crioceris  asparagi,  Qaleruca  xan- 
thomelama,  &c,  being  yet  confined  to  the  Atlantic  coast* 

Our  experience  and  observations  during  the  winter  show  that  this 
Phytonomus  hibernates  principally  in  the  young  larva  state,  and  that 
any  mode  of  winter  warfare  that  would  crush  or  burn  these  larv»  hiber- 
nating in  the  old  stalks  would  materially  reHuce  the  depredations  of  the 
species  the  ensuing  summer.  Clover  stubble  is,  however,  not  so  easily 
burned  in  winter,  and  whether  rolling  could  be  advantageously  em- 
ployed will  depend  very  much  on  the  smoothness  of  the  field  and  other 
conditions. 

The  extreme  timidity  of  the  larva  as  well  as  of  the  beetle,  and  the 
protected  position  of  the  insect  in  all  stages  render  the  application  of 

?yrethrum,  or  any  other  remedy  acting  upon  contact,  entirely  useless. 
'o  poison  the  clover  with  London  purple  or  Paris  green  would  no  doubt 
be  effective,  but  can  be  safely  applied  only  wherever  the  clover  is  not 
used  for  fodder. 

Should  the  Phytonomus  be  very  bad  in  a  field,  it  would  be  well  to 
plow  the  clover  under  rather  than  to  allow  such  field  to  become  a  souree 
of  contagion.  This  should  be  done  in  the  month  of  May,  when  the  in- 
sect is  mostly  in  the  larva  state,  and  when  all  eggs  from  the  beetles  that 
hibernated  have  been  hatched.  To  plow  the  field  when  the  Phytono- 
mus is  in  the  imago  state  would  have  no  other  effect  than  to  disperse 
the  beetles  over  other  fields. 

NATURAL  ENEMIES. 

Of  the  various  species  of  Ichneumon  flies  known  in  Europe  to  prey 
upon  the  larva  of  Phytonomus,  none  have  been  observed  so  far  in  this 
country,  and  to  this  immunity  from  the  most  efficient  natural  checks  the 
undue  multiplication  of  the  species  is  no  doubt  to  be  attributed.  Of 
other  insect  enemies  only  one  has  been  actually  observed  so  far,  viz.. 
the  larva  of  a  small  beetle,  Collaps  quadrimaculatus,  which  was  found 
feeding  upon  the  eggs  sent  from  Barrington  in  January.  Mr.  Schwarz 
found  three  dead  larvse  on  the  plants,  and  from  the  manner  in  which 
they  were  killed  he  thinks  that  they  were  sucked  out  by  Soldier  bugs, 
several  species  of  which  were  seen  in  the  fields,  but  none  in  the  act  of 
sucking  Phytonomus  larv».  Several  ground-beetles  (Rarpalus  pleu- 
ritictbSy  H.  pennsylvanicus)}  a  Pterostichus  larva,  and  numerous  specimens 
of  a  large  red  mite  (genus  Trombidium)  are  found  under  the  infested 
plants,  and  these  probably  prey  upon  the  Phytonomus  in  its  earlier 
stages,  but  no  proof  thereof  can  be  given  at  present  Ants  do  not  seem 
to  trouble  the  larvae,  as  on  several  occasions  specimens  of  the  latter 
were  found  in  the  middle  of  the  ants,  which  build  their  colonies  under 
small  stones  and  sticks  in  the  field.    This  species  is  in  all  probability 

*  As  an  interesting  fact  in  connection  with  imported  clover  enemies,  we  would  men- 
tion that  several  species  of  the  Cnronlionid  genus  SiUmet,  especially  &  flavetcens  and 
HMellu$t  which  in  Europe  are  injurious  to  clover  and  luoern>  and  which  have  long 
since  become  naturalized  in  our  country,  have  never  been  reported  here  as  injurious, 
though  they  occur  quite  commonly  in  some  localities. 

12  AG 
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extensively  fed  upon  by  Tiger  beetles  (Cicindelidce),  which,  both  in  the 
larva  and  beetle  states,  doubtless  attack  and  devour  the  Phytonomus 
larva,  whether  when  they  feed  or  crawl  over  the  ground,  or  in  the  ground 
to  pupate ;  for  we  found,  during  August,  on  Mr.  Snook's  farm,  that  the 
ground  in  the  infested  clover-fields  was  in  many  places  literally  riddled 
with  holes  of  larva  of  Cicindela  repanda,  most  of  them  apparently  nearly 
full-grown,  and  many  just  having  changed  to  the  perfect  beetle. 

DESCRIPTION  OF  EARLIER  STATES. 

Phytonomus  punctatus— ifo*.— Length,  lmm  (A  inch).  Elongate  oval,  rather 
more  than  twice  as  long  as  thick,  cylindrical,  highly  polished,  and  without  any  ap- 
parent sculpturing  when  recently  deposited.  Color  pale  yellow.  When  about  live  or 
six  days  old  the  color  changes  to  a  quite  dark  greenish-yellow,  and  the  egg  appears  to 
he  quite  rough,  an  examination  under  the  microscope  showing  that  the  whole  surface 
has  divided  into  numerous  hexagonal,  shallow  depressions. 

Larva — First  stage,— Length,  1.5mm.  Body  somewhat  thickest  at  the  middle,  taper- 
ing gradually  toward  the  ends.  Color  pale  yellowish,  head  blackish-brown,  poftshed, 
with  fine  transverse  wrinkles ;  eyes  black,  small,  round  and  projecting ;  antenna  short, 
2-jointed;  first  joint  very  short  and  very  stout;  somewhat  conical,  with  the  tip  ex- 
ternally oblique,  and  with  two  short  spinas  on  its  distal  side  near  the  base  of  the 
second  joint ;  the  second  joint  very  slender  compared  with  the  first,  hut  almost  twice 
as  long,  tapering  gradually  towards  the  tip,  where  it  forms  a  short  nipple,  curved 
slightly  upwards ;  a  long,  stout  bristle  above,  near  inner  angle  of  base  of  antennas ; 
mandibles  light  brown,  with  basal  two- third*  very  broafl,  terminating  in  two  large, 
sharp  teeth,  one  above  the  other,  the  edge  of  the  lower  one  being  armed  with  three 
minute  rounded  teeth;  palpi  pale.  Cervical  shield  dusky,  narrow,  divided  by  a 
pale  dorsal  line.  Spiracles  dusky,  oval,  with  transverse  wrinkles.  The  whole  dor- 
sal surface  is  closely  covered  with  minute,  sharp,  transversely  oval,  slightly  dusky 
points.  All  joints  have  small,  conical,  dusky  warts,  as  follows:  8  dorsal,  the  outer 
four  ouadrangularly  arranged,  the  inner  four  much  the  smallest;  there  are  two  addi- 
tional lateral  warts,  one  above  the  other,  on  the  thoracic  joints,  and  one  lateral  wart 
on  each  of  the  abdominal  joints;  each  of  these  warte  bears  a  very  oonspiouous  olavate 
spine.  The  ventral  side  of  the  body  is  similarly  armed,  though  the  spines  are  more 
slender.  There  are  no  legs,  but  in  their  place  are  very  prominent  swellings.  Those 
of  the  thoracic  joints  are  conical,  and  those  of  the  abdomen  are  somewhat  trans- 
verse, and  each  of  them  is  longitudinally  subdivided  so  as  to  form  two  rounded  swell- 
ings, which  are  used  in  grasping  when  walking.  The  end  of  the  body  is  divided  into 
three  round  lobes  or  swellings,  which  surround  the  anal  opening,  one  above  and  two 
below. 

Second  stage. — General  appearance  very  similar  to  that  of  the  previous  stage,  except 
that  the  color  has  become  greener;  the  head,  which  at  first  is  yellowish-brown,  is  now 
dark  brown ;  the  cervical  shield  is  of  the  color  of  the  body,  with  the  front  margin,  and 
lateral  angles  more  or  less  blackish ;  the  clavate  spines  are  somewhat  shorter,  hut  the 
principal  feature  is  a  broad  whitish  dorsal  line  which  on  each  joint  is  bordered  by  a 
more  or  less  distinct  small  blackish  streak. 

Third  stage.— The  appearance  is  not  much  changed,  except  that  the  dorsal  line  and 
its  bordering  blackish  streaks  are  more  distinct;  the  head  is  at  first  pale  greenish-yellow, 
and  gradually  changes  to  brownish;  eves  deep  blaok;  the  anterior  margin  of  prothorax 
is  lined  with  twelve  blackish  warts ;  all  other  joints  are  divided  into  two  very  distinct 
folds,  of  which  the  anterior  ones  bear  each  side  of  the  dorsal  line  a  blackish  wart,  the 
posterior  a  transverse  row  of  twelve  warts  and  two  lateral  warts ;  all  these  warts  near 
short,  quite  stout  olavate  bristles  or  spines,  those  on  the  lateral  warts  being  somewhat 
longest.  There  is  a  pair  of  simple  and  longer  spines  on  joints  10  and  12;  all  spines  ou 
ventral  side  of  the  body  are  also  simple. 

Fourth  stage.— The  larv®  are  now  quite  dark  green,  especially  the  anterior  half  of 
the  body,  the  posterior  half  having  a  lighter  and  more  yellowish  color,  especially 
along  the  lateral  margin,  and  the  last  two  joints  are  tinged  with  brown.  The  dorsal 
line  is  very  distinct  and  of  a  very  pale  rose  color;  its  lateral  borders  are  black,  form- 
ing two  quite  broad  interrupted  lines:  head  brownish.  The  whole  surface  of  the 
body,  above  and  below,  is  very  rough ;  the  thoracic  and  abdominal  swellings  are  very 
prominent,  and  have  a  great  resemblance  to  legs  without  the  claws ;  the  prothorax 
possesses  three  of  these  swellifigs,  of  which  the  middle  one  is  the  most  remarkable ; 
it  forms  a  prominent  conical  tubercle,  which  at  the  tip  is  divided  into  two  separate 
conical  tubercles,  with  a  stout,  black,  recurved  bristle  anteriorly  near  their  base :  simi- 
lar but  less  conspicuous  tubercles  on  the  other  thoracic  joints ;  joints  4-11  each  with 
two  pairs  of  similar  tubercles.  Length  of  the  fully  grown  larva  when  stretched,  about 
14nun. 
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trmn,  antenna,  legs,  and  wing  cases  are  yellow ;  head  yellowish-green :  abdomen  dark 
green,  with  a  pale  flesh-colored  dorsal  line,  the  sides  and  venter  somewhatpaler ;  eyes 
very  small  andlriack.  These  are  the  colors  soon  after  transformation.  The  front  of 
the  head  has  a  deep  longitudinal  impression,  and  there  are  two  deep  transverse  im- 
pressions near  the  mlddTe*of  the  prbnotam.  Head  and  thorax  sparsely  hairy;  wing 
eases  with  nine  deep  stri»;  abdominal  joints  each  with  a  transverse  dorsal  row  of 
shorty  bristle-like  hairs,  and  quite  a  number  of  hairs  around  tip  of  abdomen. 

THE  VAGABOND  OBAMBTJS. 

{Or ambus  vulgivagellus  Olem.) 

Order  Lbpibopteea;  Aunily  Obambid jb. 

[Plate  Xj  Fig.  2.] 

HISTORY  OP  ITS  INJURY  AND  IDENTIFICATION. 

Early  in  May,  1581,  considerable  damage  was  done  to  meadows  in  the 
vicinity  of  Watertown,  Jefferson  County.  New  York,  by  an  insect  which 
was  popularly  thought  to  be  the  Army  Worm.  Specimens  were  sent  to 
us  in  May  last  by  Mr.  J.  Q.  Adams,  of  Watertown,  and  by  Professor 
Lin  trier,  the  State  entomologist  at  Albany,  N.  Y. 

The  worms  sent  by  Professor  Lintner,  and  which  he  was  not  quite 
sure  were  the  Army  Worm,  were  chiefly  the  larvae  of  Nephelodes  viola**, 
an  account  of  which,  with  figure,  we  had  prepared  for  this  report,  but 
which,  among  other  things,  we  have  been  obliged  to  exclude  for  want 
of  space.  Those  sent  by  Mr.  Adams  were  partly  Nephelodes,  but  chiefly 
the  Orambus  under  consideration,  which  proved  to  be  the  principal 
author  of  the  damage.    On  July  2nd  Professor  Lintner  wrote  us: 

I  have  just  handed  in  to  the  Evening  Journal  a  correction  and  explanation  of  my 
reference  of  the  ravages  in  Northern  New  York  to  tfephelodet  viola**.  From  examples 
of  the  ooooons  and  information  sent  me  by  Mr.  Adams,  I  find  that  the  work  is  due,  as 
I  had  lately  suspected,  to  the  small  larva,  which  I  have  determined  as  that  of  Crambus 
exsiccates. 

On  the  5th  of  the  same  month  we  wrote  Professor  Lintner: 

I  hare  just  read  your  artiole  in  Journal  of  the  2d.  I  have  some  reasons  for  believing 
that  your  Cramsue  exsiooatus  was  an  accidental  larva  different  from  the  Pyralid  which 
in  every  instance  is  yet  in  the  larva  state  (not  parasitized),  and  the  long  larval  life 
in  the  cocoon  is  so  common  in  the  Pyralidte. 

We  first  reared  the  moth  on  August  2,  and  early  in  the  month  informed 
1x>th  Mr.  Adams  and  Professor  Lintner  that  the  destruction  was  done 
without  doubt  by  Crambus  vulgivageUus. 

Mr.  Lintner  studied  it  in  the  field,  and  presented  a  lengthy  report 
upon  it  to  the  State  Agricultural  Society  in  September  (published  in 
the  Elmira  (N.  Y.)  Husbandman  for  September  14).  He  also  read  a 
paper  upon  it  before  the  American  Association  for  the  Advancement  of 
Science,  in  August,  at  Cincinnati. 

Later  in  the  season  we  found  the  moth  very  abundant  in  all  parts  of 
the  Eastern  States  which  we  visited^  and  it  was  so  common  in  the 
vicinity  of  New  York  as  to  be  a  positive  nuisance  in  collecting,  as  we 
were  informed  by  Mr.  Henry  Edwards  (see  American  Naturalist,  No- 
vember, 1881,  p.  914).  It  was  also  present  in  large  numbers  in  the  Dis- 
trict of  Columbia!  where  the  fall  larvae  were  studied. 

HABITS  AND  NATUBAL  HISTOBY. 

The  eggs  ate  difficult  to  find,  as  they  are  dropped  singly  by  the  moth 
wherever  she  happens  to  rest,  and  the  slightest  jar  6auses  them  to  fell 
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into  some  crack  or  crevice.  The  larro,  if  not  too  numerous,  are  also 
difficult  to  find,  on  account  of  their  nocturnal  habits,  but  more  particu- 
larly from  their  secluded  mode  of  life.  From  the  time  of  hatching  to 
the  assumption  of  the  pupa  state  they  remain  nearly  in  the  same  spot. 
The  newly-hatched  larva  spina  *  delicate  white  web,  near  or  among  the 
roots  of  the  grass,  and  commences  at  once  to  feed  upon  the  softer  parts 
of  some  leaf  near  at  hand,  or  bore  through  its  surrounding  sheaths 
into  the  stem  itself,  near  its  base.  Whenever  they  have  settled  they 
protect  themselves  by  a  delicate  web?  which  they  gradually  cover  with 
their  greenish  frass,  forming  a  tube,  in  which  they  are  entirely  hidden 
from  view.  They  are  very  sluggish,  and,  if  the  tube  be  disturbed,  curl 
up  into  a  helix-like  roll.  As  they  increase  in  size  the  tube  is  extended 
either  upward,  when  upon  the  ground,  or  downward,  if  somewhat  above 
the  surface,  and  the  opening  is  often  lined  with  bits  of  green  grass. 
When  the  larva  is  full  grown  its  tube  measures,  often,  nearly  50mm  (two 
inches)  in  length.  A  half  inch  at  the  lower  end  is  thicker  than  the 
rest,  is  rounded  and  closed,  serving  both  as  a  retreat  for  the  larva 
and  as  a  receptacle  for  excrement.  The  upper  or  open  end  is  usu- 
ally very  delicate,  and  is  generally  so  constructed  that  if  the  larva  is 
disturbed  and  moves  downward  it  closes  entirely. 

When  full-grown  and  ready  to  transform,  the  larva  leaves  its  tube 
and  commences  to  spin  among  the  roots,  and  near  or  just  beneath  the 
surface  of  the  ground,  an  elongate  club-shaped  cocoon,  similar  in  appear- 
ance to  the  lower  ena  of  the  larval  tube.  It  is  composed  of  smooth  and 
delicate  white  silk,  gummed  over  with  earth.  Both  ends  are  rounded, 
the  thicker  end  being  about  6™  in  diameter,  and  the  narrower  end 
about  4mm.  In  this  cocoon  the  larva  remains  for  a  long  time  before 
transforming.  Mr.  J.  Q.  Adams,  of  Watertown,  states  that  while  every 
*  larva  was  inclosed  in  a  cocoon  by  the  last  of  May,  an  examination  as 
late  as  July  15  failed  to  show  any  change  to  pupa.  By  August  15, 
however,  the  moths  began  to  issue  in  large  numbers,  and,  as  Mr.  Adams 
says,  "  at  this  date,  August  22,  any  farmer  of  the  country  can  walk  his 
meadow  or  pasture  and  drive  up  moths  in  countless  numbers,  or,  in 
places,  in  a  small  cloud." 

There  can  be  little  question  that  other  species  of  the  genus  are  asso- 
ciated in  moderate  numbers  with  the  Vagabond  Orambus,  and  the 
breeding  of  Crambus  exsiccatus  by  Professor  Lintner  so  much  earlier  in 
the  season  would  indicate  that  there  is  considerable  variation  in  the 
period  of  development  between  them. 

Naturally,  the  moth  is  rather  shy  if  disturbed,  though  as  a  rule  it  will 
not  fly  very  far,  and  when  at  rest  may  be  approached  quite  closely.  It 
seems  to  prefer  dry  stems  or  leaves  of  grass  or  weeds  when  alighting,  and 
it  is  very  difficult  to  detect  in  such  situations,  owing  to  the  similarity 
of  its  color  to  that  of  the  object  upon  which  it  rests.  It  swoops  sud- 
denly to  the  ground  when  startled,  but  does  not  feign  death,  as  do  so 
many  allied  insects.  Instead,  it  slips,  with  a  peculiar  gliding  motion, 
under  the  dry  leaves  or  other  objects  upon  the  surface  of  the  ground, 
or  even  makes  its  way  into  cracks  of  the  soil. 

The  number  in  which  these  worms  must  have  appeared  to  do  the 
damage  reported  is  enormous.  Some  pasture  lots  of  40  acres  were  en- 
tirely ruined,  and  as  many  as  a  dozen  worms  were  often  found  in  a  space 
as  big  as  the  palm  of  a  man's  hand.  Mr.  Lintner,  in  his  paper  read  be- 
fore the  American  Association  for  the  Advancement  of  Science,  at  Cin- 
cinnati, stated  that  on  an  island  in  the  Boquette  Eiver,  which  had 
been  absolutely  denuded  of  grass,  the  worms  had  so  thickly  congregated 
under  the  shade  of  a  solitary  oak  tree  that  its  base  for  about  18  inches 
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was  covered  with  a  fine  layer  of  silken  web.    The  worms  had  evidently 
been  forced,  from  sheer  lack  of  food  and  shade,  to  migrate,  and  they 
naturally  collected  under  the  first  shade  in  their  way,  constantly  spinning, 
as  is  their  nature,  until  the  compact  web  was  formed. 
The  injury,  he  stated,  extended  over  eight  of  the  northern  counties. 

Hundreds  of  acres  of  grass  presented  a  brown  appearance,  as  if  they  had  been  winter- 
killed. A  pasture  lot  of  fifty  acres,  which  ten  days  before  offered  good  pasture,  was 
burned  so  that  in  places  not  a  blade  of  grass  could  be  seen  to  the  square  yard.  Numer- 
ous dead  caterpillars  were  adhering  to  the  dead  stems  of  last  year's  grass,  which  it 
was  believed  had  fallen  victims  to  starvation.  The  upland  pastures  were  first  attacked. 
The  progress  was  remarkably  rapid ;  entire  fields  were  laid  waste  in  ten  or  twelve 
days.  *  *  *  In  two  instances  the  larvse  were  observed  in  immense  numbers  col- 
lected on  the  trunks  of  trees,  so  that  they  could  have  been  scraped  up  by  handfuls. — 
{Canadian  Entomologist,  September,  1881,  p.  184.) 

We  reared  two  different  parasites  from  the  species;  one  of  them  Lam- 
pronota  frigida  Or.,  the  other  a  Giyptus  not  yet  specifically  determined. 

SIMILARITY  OF  HABIT  IN  A  EUROPEAN  SPECIES. 

Curiously  enough,  Mr.  William  Buckler,  during  the  same  year,  has 
worked  out  the  life  history  of  an  English  species,  Grambus  warrington- 
ellus,  and  it  corresponds  perfectly  with  the  observed  facts  in  relation 
to  vulgivagelhis.  The  eggs  were  received  August  14  and  22,  and  had  all 
h  atched  by  September  1.  The  progress  of  the  larvre  was  noted  up  to  the 
middle  of  November,  when  they  began  to  close  their  galleries  for  hiber- 
nation. They  began  work  again  early  in  th«  spring  of  1881,  and  issued 
as  moths  from  July  7th  to  the  17th,  some  of  the  larvae  having  become 
flill-fed  and  having  spun  up  by  the  end  of  May.  (Entomologists  Monthly 
Magazine,  November,  1881,  p.  129.) 

REMEDIES. 

The  moths  which  were  so  abundant  in  August  laid  their  eggs  in  the 
latter  part  of  that  month  and  in  September.  Egg-shells  were  abundant 
in  the  earth  from  some  sward  sent  to  the  Department  September  14  by 
Mr.  Adams  from  a  field  which  had  been  greatly  injured,  showing  that 
the  larvae  must  have  hatched  prior  to  that  date.  Moths  collected  at 
Washington  Jctober  13  deposited  many  eggs  during  the  night,  which 
hatched  in  from  seven  to  ten  days.  The  young  larvae  began  feeding  and 
spinning  their  tubes  almost  immediately.  Some  had  cast  their  first 
8Kin  November  1,  their  second  November  15,  and  their  third  December 
12.  At  this  point  our  notes  upon  their  development  cease,  but  they 
evidently  hibernate  in  the  larva  state,  and,  as  full-grown  larvae,  do  their 
principal  damage  the  ensuing  April  and  May.  This  proves,  then,  but 
a  single  brood  in  a  season,  and  suggests  the  simple  remedy  of  burning 
over  infested  meadows  in  the  dead  of  winter,  or,  better,  in* the  late  fall. 

DESCRIPTIVE. 

The  larvae  of  0.  vulgivagellus  are  slender,  subcylindrical,  and  of  a  pale 
purplish-green  color.  The  moth  has  an  expanse  of  wings  of  25mm 
(1  inch);  the  front  wings  are  very  pale- yellowish, dusted  with  brownish 
between  the  veins,  and  the  hind  wings  are  somewhat  dusky;  the  cilia 
at  the  edge  of  the  front  wings  are  golden.  The  principal  variation  is  in 
the  extent  of  the  brown  btreaks  upon  the  front  wings. 

Specimens  of  the  moth  troin  Vancouver's  Island  differ  only  in  their 
somewhat  smaller  size.    (Gam,.  J3nt,  1880,  p.  17.) 
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We  append  descriptions  of  the  earlier  states : 

Ceahbus  vtTLGiYAGBLLUS — Egg, — Length,  O.T"""1;  diameter,  (hS™;  color,  pale  yellow 
when  laid;  polished,  elongate  oval,  slightly  thicker  and  a  little  more  flattened  at  lower 
end  than  at  upper.  There  are  abont  18  quite  sharp  longitudinal  ridges,  the  spaces 
between  them  shallow,  and  divided  by  numerous  low  transverse  ribs;  the  color  changes 
after  three  days  to  bright  orange. 

iarw.— Length  when  newly  hatched  about  V**;  general  color  dingy  yellow,  with 
very  pale,  irregular,  reddish  markings.  The  head  is  large^  and  the  body  tapers  grad- 
ually from  it  towards  the  end.  Head  deep  black,  and  furnished  with  a  few  long  hairs ; 
antenna  white,  4-jointed ;  joints  2  and  3  are  each  furnished  at  their  apical  angle  with  a 
stout  spine,  that  of  joint  3  being  longer  than  the  joint  itself;  the  last  joint  is  very 
minute,  bearing  2  fine  hairs  at  tip.  Cervical  shield  blackish,  with  6  long  black  bristles 
along  anterior  margin,  and  6  smaller  hairs  somewhat  in  front  of  posterior  margin ; 
the  other  joints  are  etch  furnished  with  a  transverse  row  of  8  long,  blackish  hairs, 
arising  from  prominent,  conical,  somewhat  dusky  tubercles.  Thoracic  legs  slightly 
dusky;  abdominal  legs  white,  long,  and  conical. 

In  the  fourth  stage  the  color  of  the  body  is  quite  dark  and  purplish,  instead  of  pale 
as  before;  the  cervical  shield  is.  black.  Each  joint  has  a  transverse  wrinkle  across  its 
posterior  third:  the  piliferous  swellings  are  large,  oval,  and  faintly  darker  than  the 
rest  of  the  body,  ana  the  black  hairs  each  arise  from  a  small  white  wart,  which  is 
surrounded  by  a  narrow  black  ring.  Legs  purplish,  those  of  the  thorax  darkest  with 
the  tips  of  the  joints  white. 

The  full-grown  larvae  vary  more  or  less  in  size,  though  the  largest  measure  about 
18mm  in  length  j  the  color  is  pale  purplish  green,  the  head  black,  polished,  with  shal- 
low, transverse  wrinkles ;  the  cervical  shield  brownish,  with  a  few  small  blackish 
markings,  and  a  narrow,  whitish  median  line.  The  posterior  wrinkle  of  abdominal 
joints  is  piliferous,  warts  large,  oval,  brownish,  somewhat  polished;  dorsal  line  nar- 
row, of  the  same  purplish  color  as  the  body,  bordered  each  side  by  an  irregular  whitish 
line:  interrupted  subdorsal  line  broader  and  whitish  in  color;  stigmata  black,  and 
shield  brownish,  slightly  polished;  venter  pale. 

i>pa^— Length  15  to  20»m ;  cslor  yellowish,  polished :  eyes  black,  not  prominent; 
head  curved  forward,  front  somewhat  projecting,  rounded ;  stigmata  brown ;  ventrally 
near  the  end,  transversely  flattened,  and  somewhat  concave,  the  edge  quite  sharp  and 
famished  with  three  fine  straight  spines. 

BIBLIOGRAPHICAL  LIST. 

The  following  contains  all  the  essential  published  references  to  the 
species,  though  various  journals  have  had  abstracts  or  repetitions, 
especially  of  Professor  Lintnert  articles: 

Clemens.  Brackenridoe.  —  Proceedings  Academy  of  Sciences,  Philadelphia,  1860 
p.  203. 
[Original  description  of  Orambut  vulgtoagMus.] 

Grots,  A.  B.— Canadian  Entomologist,  January,  1880,  (VoL  XII,  p.  17). 

[Notes  that  specimens  of  Orambus  vulgivagtfXus  from  Vancouver's  Island  are  smaller  than  eastern 
—  - ----- uj 


Lbttner,  J.  A.— Albany  Evening  Journal,  May  23,  1881. 

[Personal  observations  on  the  supposed  Army- worm.  Doubts  as  to  whether  it  Is  Leucania  uni- 
puneta.  Statement  that  no  descriptions  of  the  earlier  stages  of  the  larva  of  this  lass  exist  to 
compare  with.*    Distribution  and  Ravages.] 

Lixtner,  J.  A*— Courier  and  Freeman  (Potsdam,  N.  Y.),  May  26,  1831. 

Ldttner,  J.  A*— St.  Lawrence  (N.  Y.)  Republican,  June  8,  1881. 

Riley,  C.  V. — "Supposed  Army-worm  in  New  York  and  other  Eastern  States." — 
American  Naturalist,  July,  1881,  p.  574.    (Published  the  previous  month.) 
[An  account  of  the  method  of  work  from  J.  Q.  Adams,  of  Watertown,  N.  Y.,  of  what  he  supposes 
to  be  the  true  Army-worm.    Its  determination  by  Mr.  Riley  as  an  unknown  Pyralid  which  he 
had  previously  seen  in  Missouri  in  pastures.] 

LrjlTNZR,  J.  A*— Albany  Evening  Journal,  July  1,  1881. 

[Refers  to  the  work  of  the  species;  shows  that  the  insect  supposed  to  be  doing  damage  is  not 
the  Army-worm,  but  Nephdodu  violans :  refers  to  a  second  Pyralid  larva  which  will  probably 
prove  to  be  Orambut  eauiceatut,  one  of  this  species  having  been  reared. 

•This  is  a  mistake.    See  our  Mo.  Eut.  Rep.  VUI  (1876),  pp.  184, 186, 
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Adams,  J.  Q.— "The  l*te  to-eftllad  Army-worm. "— Watertown  (N.  Y.)  Daily  Times,  Au- 
gust 22, 18dl. 

(Gives  4a  account  of  habits  of  and  damage  done  by  Orambus  vutgivageUus,  comparing  it  to  the 
true  Army  •worm.] 

Kuuby,  C.  V.— "The  Genuine  .Army-worm  in  the  West."— American  Naturalist,  Septem- 
ber, 1881,  p.  750.    (Published  the  previous  month.) 

[In  a  foot-note  to  this  article  the  author  identifies  the  supposed  Army-worm  of  northern  New  York 
as  Orambus  vulgivageUus.) 

Lintnkr,  J.  A.— "The  Vagabond  Cnwnbnfl.^— Elmira  (N.  Y.)  Husbandman,  September 
14,  1881. 

[An  article  read  by  Mr.  Lintner  before  the  New  York  State  Agricultural  Society,  giving  an  ex- 
tended account  of  the  damage  done  by  Orambus  vulgivagellu*  in  Northern  New  York  in  1881, 
and  the  complete  life-history  of  the  species,  except  method  of  hibernation.  The  only  remedy 
mentioned  is  attracting  the  moths  to  lighted  kerosene  upon  the  surface  of  water  <n  barrels.] 

8aunders,  William.— Canadian  Entomologist,  September,  1881  (Vol.  XIII,  p.  181). 
[A  short  review  of  Mr.  Linteer's  paper  on  Orambus  wtfafeeyatfo*,  read  before  the  1881  meeting  of 
the  American  Association  for  the  Advancement  of  Science.] 

Lininbb,  J.  iLs—Ogdensburg  (N.  Y.)  Daily  Journal,  September  21, 1881. 

f  Common  name  of  Vagabond  Crambus  proposed ;  remedies  suggested.  J 
RlLEY,  0.  V.— "  Crambus  vulgwageUus."— American  Naturalist,  November,  1881,  p.  914. 

[Remarks  upon  the  abundance  of  the  species  in  att  the  Sastecn  States  in  1881,  and  describes  the 
eggs.] 

RiLEY,  C.  V.— ^merteaii  Naturalist,  Deeember,  1881,  p.  1009. 

[A  short  review  of  Mr.  Lintner*s  A.  A.  A.  S.  paper  on  "A  remarkable  invasion  of  Northern  New 
York  by  a  Pysalid  Insect,"  objecting  to  the  use  of  the  term  "invsaion"  in  this  connection.) 

.  THE  WHEAT  ISOSOMA. 
(Iso8<ma  trtihi  Biley.) 
Order  Hymenoptera;  family  Chajlcididjb. 
[Plate  XH,  Kg.  3.] 

PAST  HISTORY  AND  HABITS. 

u  For  nearly  two  years  past  I  hare  been  studying  the  habits  of  a  new 
species  of  Isosoma  which  has  been  injuring  wheat-stalks  in  Illinois, 
Tennessee,  and  Missouri.  The  larv»  were  first  received  by  me  in  June, 
1880,  from  Mr.  J.  K.  P.  Wallace,  of  Andersonville,  Tenn.,  who  stated 
that  nearly  every  stalk  was  affected,  and  that,  as  a  consequence,  the 
straw  is  inclined  to  fall  before  the  wheat  is  fully  ripe.  I  replied  to  his 
letter  asking  information,  in  the  American  Entomologist  (III,  p.181), 
stating  that  it  was  a  new  wheat  enemy,  evidently  Hymenopterous. 
Professor  Thomas  had  found  the  same  worm  that  year  in  wheat  in  Illi- 
nois, and  from  having  bred  a  two-winged  fly  (a  species  of  Ghlorops) 
from  some  collected  stalks,  wrongly  attributed  the  parentage  of  the 
worm  thereto.  Professor  Packard,  during  a  trip  made  to  Virginia  and 
other  Southern  sections  that  same  year,  found  this  new  wheat  enemy 
tolerably  common.  The  insect  passed  the  winter  either  in  the  larva  or 
in  the  pupa  state,  and  the  perfect  fly  issued  in  March  and  April,  1881. 
Specimens  received  the  present  year  have  issued  in  December  and  Janu- 
ary^ induced  doubtless  by  the  long-protracted  warm  weather. 

"Although  congeneric  with  the  Joint  Worm  of  Harris  and  Pitch,  it 
differs  widely  from  the  latter  in  habits  and  appearance.  The  Joint 
Worm,  it  will  be  remembered,  forms  a  gall-like  swelling  at  a  joint  near 
the  base  of  the  stalk.  The  species  under  consideration,  however,  feeds 
on  the  interior  of  the  stalk  between  the  joints,  high  up,  without  causing 
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a  swelling.    It  undergoes  all  of  its  transformations  within  the  stalk,  its 
work  causing  a  premature  ripening  and  greatly  reducing  the  yield. 
"Mr.  J.  G.  Barlow,  of  Cadet,  Mo.,  says  in  one  of  his  letters  to  me: 

14  More  than  two-thirds  of  the  straws  in  the  field  had  a  larva  or  pupa  in  them,  and  the 
crop  was  sadly  diminished  by  tbem.  One  farmer  had  15  bushels  off  nine  acres ;  an- 
other sowed  15  bushels  of  wheat  and  harvested  only  30  bnshels.  My  nearest  neighbor 
I  ar vested  6  bushels  from  ten  acres ;  he  donld  not  set  a  man  to  cut  it  for  the  crop. 
Those  are  my  nearest  neighbors.    Many  did  not  get  their  seed  back." 

The  above  statement  in  reference  to  this  insect  was  published  by  us 
in  the  Rural  New  Yorker  for  March  4,  1882. 

In  the  meanwhile  Prof.  G.  H.  French  had  been  studying  U  Wheat 
stalk  worm  in  Illinois,  and  we  quote  from  his  communications  to  us: 

The  first  work  of  this  insect  observed  by  myself  was  just  prior  to  the  harvest  of  1880, 
In  the  viciuity  of  Carbondale,  ill.  Upon  passing  a  field  of  wheat  my  attention  was 
attracted  by  seeing  a  great  many  apparently  light  beads,  some  of  which  were  on  stalks 
that  were  partly  dead,  though  the  grain,  as  a  whole,  was  not  quite  ripe.  Examina- 
tion showed  that  many  of  the  heads  were  only  partially  filled.  The  first  thought  was 
that  Hessian  flies  had  caused  the  damage,  but  there  were  very  few  signs  of  either 
brood  of  them  to  be  found.  Upon  cutting  open  the  stalks  there  were  to  be  seen  on  the 
inside  one  or  more  small  yellowish  worms,  and  as  these  w%re  in  more  than  half  the 
stalks  examined,  the  conclusion  was  natural  that  here  was  the  cause.  From  the  ex- 
amination made  with  the  pocket  lens  they  were  thought  to  be  the  larvae  of  some  Dip- 
terous insect,  as  they  were  without  feet.  A  few  of  the  pieces  contaiuing  worms  were 
taken  by  myself;  but  Mr.  John  Marten,  then  one  of  the  assistants  iu  the  State  entomol- 
ogist's office,  and  who  was  with  me  at  the  time,  took  a  larger  number  for  examina- 
tion and  rearing,  for  the  purpose  of  deciding  what  they  were. 

As  my  time  was  fully  occupied  with  other  matters,  the  portion  of  stalks  taken  by 
me  received  but  little  at  tention.  and,  as  a  consequence,  they  dried  up  instead  of  produc- 
ing the  perfect  insects.  Mr.  Marten  afterward  collected  more  of  the  stalks,  and  after 
keeping  them  for  a  time  found  a  single  fly  in  the  jar  containing  the  stalks,  evidently 
hatched  from  a  larva  in  them  when  collected.  The  fly  was  thought  to  be  a  species  of 
Ckloropty  though  what  species  was  not  determined,  and,  indeed,  cannot  well  be  now, 
for  the  specimen  was  accideutly  destroyed,  though  it  might  be  approximately  from  tne 
description  that  was  taken  when  the  specimen  was  first  found.  No  other  specimens 
were  obtained.  •  •  *  They  are  to  be  found  on  the  inside  of  the  culms,  usually  just 
above  the  joints,  varying  from  the  joint  or  internode  supporting  the  head  to  the  second 
one  below  this,  or  in  any  one  of  the  three  upper  internodes.  The  usual  place  is  the 
second  or  third  one  from  above ;  very  few  in  the  upper.  I  do  not  remember  to  have 
found  any  below  the  third  joint  from  above.  *  *  *  I  have  noticed  this  season 
that  in  grain  infested  with  Wheat-Stalk  Worms  the  heads  were  shorter  than  in  fields 
free  from  them,  as  well  as  not  so  well  filled  out  at  the  ends.  This  would  seem  to  imply 
a  continuous  irritation  during  the  whole  growth  of  the  worm.. 

COMPARISONS  WITH  THE  JOINT-  WORM  AND  OTHER  ALLIED  SPECIES. 

During  the  past  winter  between  twenty  and  thirty  specimens  of  the 
adult  have  been  reared.  Of  these  a  single  specimen  only  was  fully 
winged,  two  were  furnished  with  hind  wings  only,  and  the  rest  were 
wingless,  or  furnished  with  mere  rudimentary  pads.  After  a  careful 
comparison  with  the  known  species  of  the  genus  we  found  that  the 
species  was  new  to  science,  and  published  descriptions,  under  the  name 
of  l808oma  tritici,  in  the  American  Naturalist  for  March,  1882,  and  hi  the 
Rural  New  Yorker,  as  above  quoted. 

Tritici  differs  from  hordei  principally  in  its  smaller  size,  more  slender 
form,  in  the  smoothness  of  the  head  and  thorax,  in  being  hairy,  and  in 
possessing  the  large  pronotal  spot.  In  this  latter  respect  tritici  proves 
a  marked  exception  to  the  rule  laid  down  by  Walker,  (Notes  on  Chal- 
cididee,  p.  7).  that  this  spot,  though  present  in  the  European  species,  is 
absent  in  all  American  and  Australian  members  of  the  genus.  This 
rule,  however,  must  have  been  laid  down  upon  very  insufficient  grounds, 
aa  even  in  hordei  this  pronotal  spot  is  as  evident  as  upon  the  European 
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I.  verticillata  Walker,  of  which  we  have  received  many  specimens  from 
Walker  himself. 

Considerable  confusion  respecting  this  wheat  insect  has  arisen  daring 
the  past  year  from  the  fact  that  Professor  French,  in  the  Canadian 
Entomologist ,  said  also  in  the  Prairie  Farmer,  described  the  work  of  what 
is  evidently  this  species  in  the  wheat-fields  of  Illinois,  and  published  a 
technical  description  of  the  adult,  under  the  name  of  Isosoma  allynii. 
From  this  description,  and  from  specimens  which  Professor  French  for- 
warded at  our  request  later,  it  was  evident  that  this  species  did  not 
belong  to  Isosoma  at  all,  but  to  the  well-known  genus  Eupelmus,  and, 
as  the  latter  genus  is,  so  far  as  known,  always  parasitic,  it  became  at 
once  evident  that  Professor  French  had  mistaken  a  parasite  of  the 
Isosoma,  or  of  some  other  wheat  insect,  ibr  the  true  author  of  the  damage. 
One  reason  for  this  mistake  can  probably  be  traced  from  the  following 
fact 8:  Before  the  adult  Isosoma  tritici  had  been  bred  there  was  some 
discussion  between  Professor  Thomas  and  ourself  as  to  whether  the 
larvse  in  the  stalks  were  really  Hymenopterous  or  Dipterous.  We  in- 
sisted that  they  were  Hymenopterous,  and  that  a  Chlorous,  which  he  had 
bred  from  wheat  and  published  as  the  true  author  of  the  damage,  had 
come  from  some  other  larva.  Upon  breeding  the  Isosoma,  in  the  spring 
of  1881,  we  wrote  Professor  Thomas  we  had  done  so,  in  support  of  the 
correctness  of  our  supposition.  It  was  probably  this  fact  that  led  Pro- 
fessor French  to  consider  the  insect  which  he  bred  an  Isosoma. 

At  the  same  time  another  species,  found  on  a  wild  grass  {Elymus  cana- 
densis), was  described  by  Professor  French  as  Isosoma  elymi.  This  species 
proved  to  be  a  true  Isosoma,  and  it  was  thought  by  Professor  French  that 
it  might  be  identical  with  tritici;  but  a  comparison  of  a  specimen  which 
he  sent  us  with  types  of  tritici  showed  several  marked  points  of  differ- 
ence; so  that  this  question,  referred  to  by  Professor  French  in  an  article 
in  the  Prairie  Farmer  of  March  11, 1882,  may  be  considered  as  settled. 

It  is  worthy  of  remark  that  J.  tritici  seems  to  be  quite  closely  related 
to  the  European  Isosoma  lineare.  This  latter  species  was  bred  from 
wheat  by  Dr.  Giraud,  who  considered  it  as  an  inquiline,  or  a  parasite  upon 
Ockthiphila  polystigma  Meigen — a  Dipterous  insect  making  swellings  in 
the  stalks.  E^Qtenbach,  however,  remarks  that  although  he  many  times 
obtained  the  Isosoma  from  the  wheat,  he  never  succeeded  in  rearing  the 
Ochthiphila — a  suggestive  fact,  and  which  would  seem  to  indicate  that 
the  I.  lineare,  like  our  species,  is  the  real  author  of  damage  to  the  wheat 

NUMBER  OF  BROODS. 

From  the  facts  gathered  in  relation  to  I.  tritici  it  seems  most  probable 
that  there  is  but  a  single  annual  generation,  and,  as  already  stated,  that 
it  hibernates  normally  in  the  larva  and  pupa  states  in  the  wheat  stubble 
and  straw,  the  adult  insects  appearing  in  March  and  April. 

REMEDIEB. 

With  this  state  of  affairs  the  remedy  is  obvious,  namely,  the  burning 
of  the  stubble  after  harvest.  As  plowing  under  seems  never  to  have 
proved  particularly  efficacious  with  the  Joint-worm,  we  have  no  reason 
to  suppose  that  it  will  be  more  so  with  this  insect.  Inasmuch  as  wheat- 
fields  after  harvest  are  often  allowed  to  grow  up  with  weeds,  Professor 
French  suggests  that  a  mowing-machine  be  run  through  the  weeds,  and 
that  after  they  have  dried  sufficiently,  the  burning  of  the  stubble  can 
thus  be  made  more  thorough.    Certain  observations  made  by  Professor 
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French  the  present  rammer  would  seem  also  to  show  that  rotation  of 
crops  will  prove  a  good  preventive.  A  critical  examination  of  three 
fields,  two  of  which  were  last  year  also  in  wheat,  while  the  third  was  in 
clover,  showed  that  in  the  former  case  93  per  cent*  of  the  stalks  con- 
tained from  one  to  three  worms  each,  while  in  the  latter  not  more  than 
5  per  cent  of  the  stalks  were  infested, 

PABAfllTEg. 

Although  we  cannot  yet  say  with  certainty  that  JSwpehnua  allynii  is 
parasitic  upon  our  wheat  Isosoma,  yet,  considering  the  circumstances 
under  which  it  was  obtained*  this  seems  probable.  We  have  bred,  how- 
ever, a  true  parasite  from  the  specimens  received  from  Tennessee,  which, 
according  to  Mr.  Howard,  belongs  to  Ffrster's  genus  Stietonotus.  It 
may  be  described  as  follows: 

Stictonotus  I80SOMATI8,  n.  sp.— Female.  Length  of  body  3.25mm ;  expanse  of  wings 
4mna;  greatest  width  of  fore  wing  .St*""".  Antenna  sub-clavate,  finely  pilose.  Head 
and  face  finely  punctured ;  pro-and  meso-thorax  rather,  more  closely  punctured;  abdo- 
men Terr  delicately  shagreened.  General  color  metallic  green;  antennse  black,  club 
brownish;  front  cox®  and  femora  metallic  green;  distal  end  of  femora,  all  of  tibia 
and  tarsi  except  tarsal  claw,  honey-yellow ;  middle  coxa  metallic  green ;  femora  black, 
yellowish  at  either  end;  tibia  honey -yellow  with  a  longitudinal  dorsal  streak,  tarsi 
honey-yellow  except  last  Joint;  hind  coxa,  femora,  and  tibia  shining  black,  with 
distal  end  of  femora  and  either  end  of  tibia  honey-yellow;  tarsi  honey-yellow  except 
last  joint,  which  is  black;  wing  veins  honey-yellow.  Entire  body  sparsely  covered 
with  short  delicate  white  hairs. 

The  $  has  more  markedly  clavate  antenna  and  is  nearly  free  from  the  whitish 
hairs,  except  at  Up  of  meso-scutellum  and  at  tip  of  abdomen* 

Described  from  1  $,2  fa,  bred  from  Isowwa  tritfoi  Biley. 

DESCREPTIYB. 

We  append  the  original  description  of  the  adult  from  the  American 
Naturalist,  together  with  a  description  of  the  larva: 

Isoboma  twtici.   N.  sp*  Female^ Length  of  bodyt  2&*m;  expanse  of  wing 
greatest  width  of  front  wins 
of  thorax:  whole  body  (witT 

highly  polished  and  sparsely  ^  , 

men  longer  than  the  thorax,  and  stouter.  Color,  pitchy-black ;  scape  of  antenna,  oc- 
casionally a  small  patoh  on  tbe  cheek,  mesosoutum,  femoro- tibial  articulations,  coxa 
above  and  tarei  (except  lastioint)  tawny;  prenotal  spot  large,  oval,  and  pale  yellow- 
ish in  color;  wing  veins  dusky  yellow  and  extending  to  beyond  middle  of  wing;  sub- 
marginal  three  times  as  long  as  marginal;  post-marginal  very  slightly  shorter  than 
marginal,  and  stigmal  also  snorter  than  marginal. 

Described  from  twenty-four  specimens.  Of  these  twenty-four  specimens  only  one 
was  fully  winged ;  two  were  furnished  with  hind  wings  only,  and  the  rest  were  wing- 
less.   Male  unknown. 

Larva. — Length,  4.5nMn  (nearly  I  inoh) ;  of  the  shape  indicated  in  PI.  XII,  Fig.  3,  a,  b. 
Color,  pale  yellow;  mouth  parts  brownish.  Antenna  appearing  as  short  two-jointed 
tubercles.  Mandibles  with  two  teeth.  Venter  furnished  with  a  double  longitudinal 
row  of  stout  bristles,  a  pair  to  each  joint.  Each  joint  bears  also,  laterally,  a  short 
bristle.  Stigmata  pale,  circular;  ten  pairs,  one  on  each  of  joints  2  (mesothoraoic) 
toll. 

BIBLIOGRAPHICAL  LIST. 

Rkey,  C.  V.— "  Worms  in  Joints  of  Wheat.— American  Entomologist,  III  (1880),  p.  161 
(July). 

[  Acknowledges  the  reoefpt  of  Hymenopterooa  lame  in  wheat  from  J.  K.  £.  Wallace,  AnderaomviSe* 
Ky.,  and  oom  pares  with  the  common  Dipterous  wheat  Hies,  figuring  Meroinysa  amerietma.) 

Thomas,  Cybus.— "  A  new  Enemy  to  Wheat."— Fravrie  Farmer,  August  28, 1880. 

{Describee  briefly  the  habits  of  the  new  Wheat  stallc-worm,  and  give*  a  detailed  description  of  a 
species  of  Chlorops  (bred  from  wheat),  which  he  considers  the  true  author  of  the  damage.] 
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Fbbnch,  G.  H.— "  A  new  Wheat  Pest."— i¥a<H«  Farmer,  December  31, 188L 

rimus,  a  parasitic  £ 
i  Menu  to  have  aeen.  J 


(Describes  "I$o9oma  aXlynii"  snbseenently  proven  to  belong  to  Sapelmus,  a  parasitic  genus,  and 
probably  parasitic  upon  Jtotoma  triHci,  the  work  of  which  French  i  '    *  ' 


Frkkch,  G.  H.— "The  Wheat-Stalk  Worm."— Prairie  Farmer,  January  28, 1888.  . 

(Oo»ection  as  to  length  of  larva,  and  statement  that  wheat  not  sown  after  wheat  la  eompatattvely 
exempt  from  injury.  J 

FwcfOH,  G.  H.—-  "Two  new  Species  of  Isoeoma."---  Canadian  Bntomelogiit,  January, 
1882,  p.  9. 

[Describes  Itowoma  aUynii  from  wheat,  and  I.  elymi  from  ElymvM  eanadentii.) 

Riley,  C.  V.— "The  Wheat  Iso8oma.w— Rural  New-Yorker,  March  4, 1882. 

(Describes  Itotcmm  triHci  and  gives  an  account  of  its  habitat  calls  attention  to  the  fhct  that 
French's  LaUynii  belongs  to  Bunelmns  and  is  parasitiot  gives  also  the  differences  between 
triHci  and  Kordrt.] 

-Fbinch,  G.  H.— "Entomological  Kote*."—Prairie Farmer ,  March  11, 1882;  ibid.,  May 
27,  1882. 

(Corrects  hit  mistake  in  regard  to  J,  oJferaii,  bat  considers  his  J.  sfemi,  bred  originally  from  the 
stalks  of  a  wild  grass,  as  the  real  author  of  the  damage  to  wheat] 

Fbbxoh,  G.  H.— "On  some  Cbaleittdn."— Ctawffcm  EnUmologiet,  Maroh,  1882,  p.  48. 
(Substantially  the  same  as  the  above.] 

Ruby,  C.  V.— "A.  new  Depredator  infesting  Wheat  Stalk*."— American  Natural**, 
March,  1882,  p.  247. 

(Figures  larva  of  X  triHci;  corrects  French's  error  with  regard  to  I.  aUynttt  republishes  description 
or  J.  triHci,  and  gives  an  account  of  habits,  comparing  with  European  I.  Uncare.) 

French,  G.  H.— "  The  Wheat*traw  Worm.  "—Eleventh  Report  of  the  State  Entomolo- 
gist of  Illinois,  1881,  pp.  73-81.    (Published  May,  1&2.) 

(Gives  a  lengthy  account  of  the  damage  done  by  the  "Wheat-straw  Worn",  under  the  name  of 
Interna  aUynvi.  The  descriptions  of  larva3  and  pups)  are  evidently  those  of  Supelmus.  An 
additional  proof  of  this  fact  is  found  in  his  statement  that  he  bred  the  perfect  fly  from  July  90 
on  through  August,  whereas  itotoma  triHci  issues  in  winter  and  spring.  The  article  oontsJns 
many  confusing  statements,  owing  to  the  uncertainty  as  to  whether  Isosoma  or  Eupehnus  la 
referred  to  in  the  various  portions.  In  a  foot-note  at  the  end  of  this  article,  he^  announces  hie 
error  in  calling  the  Eupelmus  an  Isosoma,  and  states  Itotoma  elymi  to  be  the  author  of  the  dam- 
age] 

French,  G.  H.— "Notes  on  Isosoma  Elymi. "—  Canadian  Entomologist,  May,  1882,  p.  97. 
(Shows  that  I.  elymi  la  distinct  from  I.  triHci  Alley.] 

THE  SOBGHtJM  WEB  WOBM. 

(Nola  sorgkiella,  new  species.) 

Order  Lepidoptera;  family  Bombyoid^:. 

[Plate  XI,  Pig.  1.] 

ITS  INJURIES. 

During  the  past  summer  the  heads  of  sorghum  in  Southern  Alabama 
were  found  to  be  infested  with  a  new  Web  worm.  Specimens  were  sent 
to  the  Department  in  July  by  J.  P.  Stelle,  of  Citronelle,  Mobile  County, 
Alabama.    The  letter  accompanying  them  is  well  worth  quoting : 

For  several  years  the  people  of  Kansas  hare  been  deeply  interested  in  a  variety  of 
Sorghum  vulgare,  which  they  call  rice  corn  or  pampas  rice.  They  claim  that  it  succeeds 
better  on  dry  and  peor  land  than  any  grain  known.    We  of  the  lower  South  have 
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been  putting  it  to  the  test,  with  much  encouragement.  I  hare  grown  it  for  three  years, 
and  have  found  it  wonderfully  productive  (yielding  two  crops  each  season ),  and  highly 
valuable  as  a  fodder  for  cattle  and  a  grain  for  fowls.  By  to-day's  mail  I  send  you  a 
head  of  the  plant,  a  fair  sample  of  ten  acres  now  under  culture,  which  seems  to 
demonstrate  that  its  fate  is  sealed,  for  this  locality  at  least.  I  never  before  saw  an 
insect  of  any  kind  working  upon  it.  I  fiud  that  the  patches  belonging  to  my  neigh- 
bors are  all  in  the  same  condition ;  it  is  literally  a  clean  sweep.  I  am  saving  seed  by 
clearing  a  few  heads  of  the  worms  and  binding  gauze  cloth  over  them.  The  sudden 
appearance  of  the  present  immense  brood  of  the  caterpillars  was  the  first  indication  I 
had  of  their  presence.  They  confine  their  operations  entirely  to  the  head  and  grain 
of  the  plant,  totally  destroying  the  grain  while  in  the  milk. 

HABITS. 

The  specimens  sent  by  Mr.  Stelle  were  carefully  studied  and  reared 
to  the  adult  stage.  The  sorghum  heads  sent  were,  for  the  most  part, 
so  interwoven  with  silk  as  to  form  a  compact  mass,  in  which  was  pro- 
fusely mixed  the  whitish  excrement  of  the  larvae.  Running  through  this 
mass  were  numerous  delicate  tubes,  forming  channels,  through  which  the 
larvae  passed  from  one  seed  to  another  unexposed  to  the  attacks  of  para- 
sites. The  kernels  of  grain  were  sometimes  entirely  eaten,  but  in  gen- 
eral were  only  partly  destroyed,  the  germ,  however,  seeming  to  be  the 
portion  of  the  seed  preferred,  as  in  almost  every,  instance  it  was  eaten. 
The  larvae  were  very  active  when  disturbed,  and  left  the  heads  when 
ready  to  transform,  spinning  small  silken  cocoons  upon  the  surface  of 
the  ground  or  in  some  sheltered  place.  The  cocoons  were  about  T***  (a 
little  more  than  a  quarter  of  an  inch)  in  length,  somewhat  thickest  at 
the  anterior  end,  and  with  a  small  opening  at  the  posterior  end,  through 
which  the  last  larval  skin  was  partially  pushed.  They  were  made  of 
delicate,  closely-spun  white  silk,  firmly  fastened  to  the  object  selected 
by  the  larva  for  attachment,  and  were  covered  with  particles  of  wood, 
bark,  or  excrements,  so  that  they  were  readily  recognized. 

The  moths  issued  in  late  July  or  early  August,  a  week  or  more  after 
the  spinning  of  the  cocoons. 

SYSTEMATIC  POSITION. 

The  species  seems  to  belong  to  the  rather  composite  genus  Nolo,  of 
Leach,  in  the  same  group  with  Zeller's  nigrofasdata.  The  malana  of 
Fitch  and  zelleri  of  Grote  are  now  placed  by  Grote  under  Nolophana 
in  the  Noctuidae.  The  species  under  consideration  possesses  the  pecu- 
liar scale  tufts  of  the  Kolas  described  by  Zeller,  and  agrees  in  the  vena- 
tion of  the  front  wing  with  the  N.  confnsali*,  H.  8.,  given  by  Zeller  in  his 
BeiU-age,  differing  only  in  the  lack  of  vein  5  in  the  hind  wing. 

The  species  seems  to  be  new.  Lord  Walsiugham,  in  a  private  letter, 
states  that  it  comes  near  the  Nola  innocua,  described  by  Butler,  from 
Formosa,  and  that  it  is  also  closely  related  to  a  species  figured  by  Snellen 
von  Vollenhoven. 

DESCRIPTIVE. 

Nola  sorghiella,  n.  sp.— Imago  (PI.  XI,  Fig.  1  g,  ft).— Average  expanse  9.&*m 
Head  and  thorax  heavily  scaled.    Color  silvery- white;  the  front  wings  with  three 

Xidlstant  tufts  near  oosta,  the  basal  less  distinct  than  the  .others,  the  distal  one  at 
nt  outer  third  of  wing;  the  tufts,  an  arcuate  shade  towards  posterior  border,  and  a 
spot  jnst  within  the  disk,  yellowish-brown;  the  costa  (except  pale  costal  mark)  and  a 
shade  along  posterior  border,  broadening  anally,  of  a  deeper  brown,  and  often  mixed 
with  a  few  deep  brown  or  black  scales.  Scales  loose  aud  markings  easily  effaced.  An- 
tenna in  <?  finely  pectinate  and  very  sparsely  sealed.  Palpi  in  <?  longer,  but  with 
shorter,  less  dense  scales  than  in  9 .  Trophi  pale  yellowish.  Legs  in  both  sexes,  and 
more  bushy  palpi  of  $  marked  with  pale  yellowish-brown. 
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Described  from  seven  specimens  bred  from  Sorghum  v^gart  var.,  and  two  specimens 
captured  in  Florida  in  1881  bv  Mr.  A.  Koebele. 

Larva  (Fig.  1  c,  d).— Length  when  full  grown  IS""*.  General  color  either  yellow- 
ish or  light  greenish-yellow,  with  two  quite  broad  brownish  dorsal  stripes,  and  some* 
times  narrow  subdorsal  and  lateral  lines  of  same  color,  dorsal  line  almost  sulphur- 
yellow.  Head  yellow,  small,  and  retractile.  Stigmata  small,  brownish,  situated  an- 
teriorly at  base  of  piliferous  warts.  Each  segment  with  a  transverse  dorsal  cow  of  six 
prominent  piliferous  warts  of  the  color  of  the  body,  and  a  somewhat  smaller  similar 
wart  at  base  of  legs,  all  furnished  with  short,  stiff,  and  very  sharp  yellowish  bristles 
with  brownish  tips;  those  of  the  lateral  warts  are  intermixed  with  a  few  long  and 
slender  hairs.    Legs  yellowish. 

rupa  (Fig.  1  e). — Length  between  5  and  6mm.  Color  brownish-yellow,  darkest  on 
dorsum  and  abdomen.  Of  almost  equal  thickness  throughout;  abdomen  beyond  the 
wing-cases  somewhat  curved  towards  the  venter.  Head  rounded.  The  two  posterior 
legs  extending  beyond  wing-cases  almost  to  posterior  margin  of  fifth  abdominal  seg- 
ment. Posterior  margin  of  segments  4-6  promuient  and  rounded.  Last  segment  small, 
rounded,  with  a  small  longitudinal  dark  brown  ventral  impression  and  without  any 
spines  around  tip.  Stigmata  small,  not  very  prominent,  placed  in  a  somewhat  oblique 
direction.    The  whole  surface  closely  covered  with  minute  brownish  granules. 

THE  CATALPA  SPHINX. 

(Sphinx  oatalpce  Boisd.) 

Order  Lepidoptera;  family  SpmNGnxs:. 

[Plate  XHL] 

There  has  existed  great  difference  of  opinion  as  to  the  value  of  the 
Oatalpa,  whether  as  a  shade  or  timber  tree,  a  difference  to  some  extent 
due  to  the  confounding  of  two  distinct  forms.  During  the  past  year 
(1881)  Dr.  John  A.  Warder,  the  veteran  horticulturist,  now  president 
of  the  American  Forestry  Association  and  senior  vice-president  of  the 
American  Agricultural  Association,  published  a  paper  in  the  journal 
of  the  latter  association  on  the  Western  Catalpa  tree,  Catalpa  speciosa. 
wherein  he  gave  a  historical  account  of  the  introduction  of  that  ana 
its  Eastern  relative,  Catalpa  bignonioides,  into  the  several  parts  of  the 
United  States  where  those  trees  now  grow,  and  distinguished  the  two 
species  by  description,  setting  forth  the  superiority  of  these  trees  to 
most  others  for  their  durability  and  the  especially  excellent  qualities  of 
the  Western  form^  which,  at  first  characterized  by  Dr.  Warder  as  a 
variety  only  of  btgnonioaes,  has  now  been  accepted  as  a  species  and 
fully  described  by  Dr.  Engelmann. 

Herein  Dr.  Warder  refers  to  the  almost  complete  exemption  of  these 
trees  from  the  attacks  of  insects,  noting,  however,  that  they  are  fre- 
quently defoliated  by  one  species,  the  Sphinx  catalpa  of  Boisduval,  the 
larva  of  which  he  describes  as  greenish,  a  description  that  is  misleading. 

PAST  HISTORY  OP  THE  SPECIES. 

Owing  to  the  interest  lately  manifested  in  the  Catalpa,  we  have  thought 
it  meet  to  give  an  account  of  the  insect  which  is  its  chief  enemy,  espe- 
cially as  the  species  has  an  exceptional  interest  for  the  entomologist: 
first,  because  it  departs  from  the  typical  characteristics  of  its  family  in 
laying  its  eggs  en  masse,  and  in  the  larvae  being  at  first  gregarious  and 
of  unusually  bright  color ;  secondly,  because  the  moth  is  so  rare  and 
little  known  that  it  is  neither  included  in  Grote  and  Bobinson's  List* 

'     *  List  of  the  Lepldoptera  of  N.  A.,  Phi  la.,  1868. 
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nor  in  that  issued  by  tlfe  Brooklyn  Entomological  Society  daring  the 
past  year. 

This  species  was  first  described  from  Georgia,  where  it  is  quite  com- 
mon. Abbot  mentions,  the  fhct  that  the  fishermen  who  inhabit  the 
borders  of  the  swamps  irant  for  it  as  the  best  bait  for  catching  fish,* 
and  it  is  so  esteemed  for  this  purpose  in  Florida  that  the  Oatalpa  is 
often  cultivated  for  no  other  purpose  than  to  attract  the  insect,  and 
thus  afford  bait  easily  accessible.  It  occurs  throughout  the  native  habi- 
tats of  the  Gatalpa  trees  in  the  western  and  southern  United  States, 
L  e.,  to  quote  from  Warder,  from  the  Gulf  of  Mexico  in  West  Florida 
and  on  the  rivers  in  Alabama  and  Georgia,  westward  and  northward 
along  the  Mississippi  and  its  southern  tributaries  in  the  great  delta  for- 
mation, to  above  the  mouth  of  the  Ohio,  thence  up  the  Wabash  and 
White  Rivers  of  Indiana  to  its  most  northerly  point  hitherto  known, 
near  Yincennes,  in  latitude  38°  42'.  It  doubtless  also  occurs  along  the 
Tennessee  and  the  Cumberland  Eivers,  having  been  seen  near  the  em- 
bouchures of  those  streams  into  the  Ohio. 

We  first  received  this  insect  in  the  summer  of  1875,. from  Mr.  Lewis 
B.  Parsons,  of  Flora,  Clay  County,  Illinois,  who  sent  the  larvae,  inquiring 
as  to  the  species,  &c.    The  following  year  he  wrote : 

Flora,  Clay  County,  Illinois,  June  14,  1876. 
Dear  Sir  :  The  worms  of  which  I  wrote  you  last  year  are  again  troubling  my  Ca- 
talpa  trees.    Can  you  not  suggest  to  me  something  which  may  be  effectual  in  destroy- 
ing them,  by  throwing  some  preparation  over  the  leaves  or  in  any  other  way  f    All  the 
Catalpas  in  this  neighborhood  ane  infested  in  the  same  way. 
Your  early  reply  will  much  oblige, 
Very  respectfuUy, 

LEWIS  B.  PABSON8. 
Prtf.  C.  V.  Riley,  State  Entomologist. 

We  wrote  recommending  syringing  the  trees  with  Parig-green  water, 
and  somewhat  later  received  from  him  the  following  experience : 

June  17,  1976. 
Thanks  for  yonr  postal  card.    Before  I  had  a  chance  to  try  your  prescription  of  Paris 
green  I  heard  of  lime-water  and  tried  it.    Once  syringing  the  tiees  so  effectually  drove 
them  off  I  have  not  yet  been  able  to  find  any  worms  to  send  you.    If  they  appear  again 
I  will  send  yon  as  yon  desire. 
Yours,  truly, 

LEWIS  B.  PARSONS. 

In  September,  1878,  we  received  the  larva  again  from  Mr.  John  Robin- 
son, of  Goldsborongh,  Wayne  County,  North  Carolina,  with  an  account 
of  its  injury  there. 

Finally,  the  following  year,  Dr.  Warder  wrote : 

North  Bend,  Ohio,  January  20,  1879. 
Dear  Sir  :  There  is  in  Southern  Illinois  a  large,  naked,  greenish  caterpillar  which 
feeds  in  great  number^  on  the'  foliage  of  the  Catalpa,  often  stripping  toe  trees;  in 
Alabama  it  is  six  inches  long.    What  is  it  f 

I  will  send  you  some  pups)  of  a  small  insect  found  in  the  seed-pods  of  the  same  tree, 
to  be  identified.! 

From  your  friend 

WARDER. 
Prof.  C.  V.  Riley. 

•Boisd.  Spec,  gen.  lep.  het.,  1874,  rol.  1,  p.  104. 

t  A  small  Mnscid,  of  which  we  hope  soon -to  publish  an  account. 
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On  October  9  of  the  same  sear  we  received  numerous  specimens  of 
the  larva,  of  all  sizes,  from  Mr.  A.  E.  Ebert,  of  Knoxville,  Term.,  with 
an  account  of  the  injury  there.  All  the  specimens  were  badly  para- 
sitized by  Apanteies  congregates  (Say),  a  small  ichneumonid  of  the  Micro- 
gaster  group,  which  infests  many  other  Sphingid  larvae.* 

CHABAOTEBS  AND  NATURAL  HISTORY. 

Since  then  we  have  frequently  met  with  the  work  of  this  species  in 
our  travels  in  the  South,  and  in  1880  had  the  good  fortune  to  obtain  the 
eggs  at  Atlanta,  Oa.,  where  the  insect  often  totally  strips  the  Gatalpas 
that  are  commonly  grown  in  the  city  as  shade  trees. 

The  eggs  are  laid  in  convex  masses,  a  habit  belonging,  so  far  as  we 
now  know,  to  no  other  species  of  the  family.  One  mass  in  our  pos- 
session contains  nearly  1,000  eggs,  and  this  betokens  a  prolificacy  un- 
paralleled in  the  fomiiy,  and,  we  may  say,  very  exceptional  in  the  whole 
order  Lepidoptera.  Each  egg  is  about  1.2mm  long,  broadly  ovoid,  be- 
ing slightly  broader  anteriorly  than  posteriorly,  the  shell  being  delicate 
and  smooth,  and  the  color  pale  yellowish-green.  The  eggs  are  but 
slightly  held  together  irregularly,  and  the  mass  but  slightly  fastened 
to  the  underside  of  a  leaf.  They  must,  also,  according  to  the  obser- 
vations of  Mr.  Albert  Koebele,  who  has  reared  the  species  in  Florida, 
and  has,  under  the  name  of  Daremma  oatalpw.  published  a  description 
of  the  egg  and  larva, t  be  laid  at  times  in  smaller  masses  on  the  stems 
and  branches. 

The  newly-hatched  larvae  are  pale-yellowish,  with  a  rather  stout  caudal 
black  horn.  They  are  gregarious,  feeding  side  by  side,  and  they  have 
a  curious  habit  of  following  one  another  in  procession  when  moving 
from  leaf  to  leaf  or  from  branch  to  branch.  The  gregarious  habit  en- 
dures more  or  less  till  they  are  nearly  grown.  There  are,  judging  from 
the  different  larvae  in  our  cabinet,  four  molts,  the  immaculate  color 
giving  way  after  the  first  molt  to  the  series  of  black  spots  shown  in  the 
smaller  larvae  in  our  figure. 

While  the  younger  larvae  are  always  pale-yellowish  (sometimes  nearly 
white)  and  spotted,  there  are  very  great  variations  in  the  markings  of 
the  older  specimens.  A  few  of  these  variations  are  indicated  in  our 
illustration,  but  the  darker  form  there  figured  predominates. 

The  pupa  is  slender,  reddish-brown,  about  35mm  long  and  8mni  broad, 
finely  punctate,  with  an  acute,  rather  long,  terminal  spine,  very  slightly 
notched  at  tip.  There  is,  on  each  side,  a  long,  transverse,  open  slit  on 
the  anterior  margin  of  abdominal  joints  5,  0,  and  7,  the  lower  end  nearly 
in  line  with  the  lower  end  of  the  spiracles. 

The  general  color  of  the  moth  is  grayish-brown  or  ashy,  marked  as 
in  the  figure.  The  front  wings  are  crossed  by  two  indistinct  blackish 
lines  or  shades  beyond  the  middle,  and  by  three  such  shades  between 
the  middle  and  the  base,  these  shades  sometimes  obsolete.  There  is  a 
small  spot,  of  the  ground  color  or  lighter,  near  the  middle  of  the  wing, 
surrounded  by  black,  and  a  patch  lighter  than  the  rest  of  the  wing  at 
the  tip,  bounded  below  by  an  oblique,  wavy,  black  line.  The  hind 
wings  are  smoky  brown,  crossed  by  two  blackish  bands,  which  meet  at 
the  inner  angle.  The  fringes  of  the  wings  are  alternately  cinereous 
and  whitish  on  the  outer  margin,  whitish  on  the  inner  margin.  The 
wings  beneath  are  ashy  and  smoky  brown,  shaded,  and  show  traces  of 

•See  "  Notes  on  N.  A.  Microgasten."    Trans.  Acad.  Sci.f  St.  Louis,  1881.    8epa» 
rate  eel.   t)»  14* 
tBaUetta,  Brooklyn  Eat.  Soo»,  1881,  v.  4,  p.  20. 
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the  bands  of  the  upper  surface.  Thorax  whitish  on  lower  part  of  sides, 
ashy  on  top,  darker  on  npper  part  of  sides,  with  a  black  line  running 
through  the  latter  portion.  Abdomen  ashy,  with  a  central  black  line 
on  top,  and  with  a  subdorsal  and  traces  of  a  lateral  band  of  black  spots 
on  each  side. 

In  the  extreme  South  the  insect  may  be  found  in  all  stages  during 
the  summer,  there  being  three  or  four  broods,  and  the  last  brood  hiber- 
nating in  the  pupa  state  beneath  the  ground,  and  giving  forth  the  moth 
the  following  March.  The  time  required  in  summer  from  the  laying  of 
the  egg  to  the  emergence  of  the  moth  averages,  according  to  Mr.  Koe- 
bele,  about  six  weeks. 

REMEDIES. 

The  worms  thoroughly  denude  the  trees  as  they  spread  from  the 
hatching  center,  and  it  is  because  of  their  gregarious  nature  and  the 
great  fecundity  of  the  species  that  the  iqjury  it  causes  is  often  so  great, 
though  generally  restricted  to  one  or  more  trees  in  a  row. 

In  addition  to  the  parasite  already  mentioned,  which  often  sweeps  off 
whole  broods,  the  worms  are  attacked  by  various  birds.  It  is  fortunate, 
in  fact,  that  the  species  i6  so  persistently  followed  by  natural  enemies, 
for  were  it  otherwise  the  Oatalpa  could  hardly  be  grown  without  per- 
sistent effort  on  man's  part  to  protect  it.  That  the  tree  may  be  easily 
protected  would  appear  from  Mr.  Parsons'  experience  with  lime-water, 
while  we  have  no  doubt  that  a  spraying  of  London  purple  or  Paris- 
green  water  would  prove  still  moree  ffectual.  The  gregarious  habit,  also, 
is  a  great  inducement  to  vigilance  on  the  part  of  those  who  suffer  from  the 
depredations  of  the  worms,  as  they  may  easily  be  detected  when  young 
and  destroyed  in  a  body  before  they  have  scattered  over  the  whole  tree 
or  spread  to  adjoining  ones. 

As  Boisduval's  figures  are  not  from  life,  and  are  in  fact  rather  poor, 
we.flhall  indicate  the  chief  characteristics  of  the  species  for  the  entomo- 
logical reader : 

DESCRIPTIVE. 

Sphinx  catalp^. — Egg,  1.2mm  long;  elliptical,  slightly  wider  and  more  obtuse  at 
anterior  than  at  posterior  end,  usually  very  slightly  flattened ;  smooth ;  pale  yellowish- 
greenish;  white  and  iridescent  after  the  escape  of  the  larva. 

Larva. — The  newly-hatched  larva  is  about  3mm  long,  of  a  pale-yellowish  color,  the 
ocelli  and  caudal  horn  alone  being  dark.  This  last  is  stout,  slightly  tnberculate, 
and  about  half  the  length  of  the  larva,  ending  bluntly  with  two  stiff,  diverging 
hairs.  The  head  is  smooth  and  polished,  and  the  whole  body  is  sparsely  covered 
with  minute  colorless  hairs.  In  the  seoond  stage  the  head  remains  smooth  and  polished, 
and  usually  becomes  dark,  and  there  are  three  (a  medio  dorsal  and  a  subdorsal)  series 
of  black,  subquadrate  patches.  The  eight  wrinkles  to  each  joint  are  perceptible,  but 
the  hairs  are  mostly  lost,  and  give  way  to  a  transverse  series  of  very  minute  papillae. 
In  the  third  stage  the  black  slightly  increases  by  the  elongation  of  the  patches  and 
their  partial  connection  on  the  subdorsal  line.  The  head  and  cervical  shield  are  now 
covered  with  papiUose  points,  and  the  papillae  on  the  general  surface  of  the  body  are 
proportionally  more  reduced.  In  the  fourth  stage  the  head  and  the  whole  surface  of 
the  body  become  smoother  and  more  velvety,  the  minute  papillae  of  the  previous 
stage  being  lost,  except  on  the  head  and  cervical  shield.  The  black  series  of  spots 
generally  coalesces  on  the  back,  so  as  to  form  a  broad,  black  dorsal  surface,  with  a 
narrow  pale  line  near  either  border.  A  substigmatal  line  of  black  and  an  irregular 
supra-stigmatal  series  of  spots  or  dashes  usually  obtain.  In  the  fifth  stage  the  head 
and  cervical  shield  also  become  smoother. 

The  above  description,  so  far  as  color  is  concerned,  applies  to  the  more  common  and 
darker  form.    In  the  paler  larvte  the  head  and  legs  retain  their  pale  color  till  maturity. 

Chrysalis. — Shiny,  reddish-brown,  unicolorous,  slender,  cylindrioo-conio,  about  35,"ni 
lone;  the  thorax  slightly  broader  than  the  abdomen,  which  latter  tapers  acutely  be- 
hind. (In  the  only  pupa-skin  at  hand  the  portion  whioh  covered  the  head  and  limbs 
is  broken  away,  except  that  over  the  hind  wings  and  hind  edge  of  the  front  wings.) 
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The  whole  surface,  except  on  the  abdominal  joints  4-6,  shallowly  punctate,  the  pune- 
tationa  becoming,  denser  anteriorly  above  nntil  the  thorax  appears  rugose.  Terminal 
spine  slender,  subcorneal,  acute,  l*"0  long,  its  tip  very  slightly  notched.  Region 
anterior  to  the  spine  beneath  evenly  rounded,  with  a  short  longitudinal  median  sulous. 
A  transverse  open  pocket  or  elongate  concavity  on  the  anterior  margin  of  abdominal 
joints  5, 6,  and  7,  three  to  four  times  as  long  as  the  spiracular  openings,  with  its  lower 
end  in  line  with  the  lower  end  of  the  spiracle  on  joints  5  and  6,  and  slightly  higher 
on  joint  7 ;  edges,  of  the  slits  black.  The  ends  of  this  slit  are  rounded  and  the  entire 
edge  is  dark  and  sharply  produced.  On  the  inside  the  pupa  shell  shows  this  pocket 
to  oe  entirely  olosed  and  rigid,  resembling,  in  fact,  an  elongate,  egg-like  swelling.* 

Imago. — The  moth,  already  described  ana  here  figured,  differs  from  the  figures  given 
by  Boisduval  so  markedly  that  identification  by  his  figures  alone  would  be  difficult  or 
impossible.  It  has  no  greenish  tinge  whatever,  the  apical  oblique  line  is  very  differ- 
ently curved,  and  the  apical  patches  differently  shaped,  not  at  all  yellow ;  the  trans- 
verse lines  are  far  less  distinct  and  are  differently  curved ;  and  the  bands  on  the'hlnd 
wings  converge  toward  the  inner  angle. 

THE  OSAGE  ORANGE  SPHINX. 
(Sphinx  hageni  Grote.) 
Order  Lepedoptera;  family  Sphingidje. 
[Plate  XII  j  Fig  2.] 

The^  value  of  the  Osage  orange  as  ahedge-plant,  of  its  bright  yellow 
wood  as  a  durable  timber,  and  particularly  the  value  of  its  leaves  as 
silkworm  food,  give  interest  and  importance  to  the  consideration  of  any 
insects  that  affect  it  injuriously.  The  plant  is  remarkably  fr*e  from  such 
imunpus  species,  and,  with  the  exception  of  the  Lightning  Tree-hopper 
{Paeiioptera  pruiiMBa)^  which  is  known  to  do  serious  injury  to  hedges  in 
in  Southern  Illinois,  a  longicorn  beetle  (Dorcaschema  alternatum),  wliich 
bores  into  the  root  and  stem,  and  an  undetermined  Pyralid,  we  know  of  no 
other  insect  that  can  be  called  injurious  beyond  that  under  consideration. 

This  Sphinx  is  sufficiently  rare  in  most  parts  of  the  country  not  to  be 
recorded  in  Grote  and  Robinson's  List  of  Lepidoptena  of  North  America, 
already  referred  to  (p.  189,  ante) ;  yet  the  late  Jacob  BoD,  of  Dallas,  Tex., 
from  whom  most  of  the  specimens  in  collections  have  been  derived,  in- 
formed us  that  the  larva  is  sufficiently  common  in  that  part  of  Texas 
to  sometimes  defoliate  special  trees.  It  is  because  of  this  fact,  and  the 
further  fast  that  no  good  published  account  exists,,  that  we  have  had 
the  accompanying  figures  made,  and  have  drawn  up  this-short  account 

The  species  was  originally  described  by  Grote,t  who  referred  it  to  the 
genus  Ceratomia.  a  genus  founded  by  Harris  for  a  species  (Ceratomia 
quadricornisf),  which  feeds  on  the  Elm,  and  the  larva  of  which  is  charac- 
terized by  four  short  horns  placed  quadrilaterally  on  the  second  and 
third  thoracic  joints. 

*  This  elongate  concavity  is  a  peculiar  structure,  not  mentioned  by  Westwood,  Bur- 
meister,  Kirov  &  8pence,  Girard,  Clemens,  Harris,  Graber,  or  any  modern  anthor  whom 
we  have  been  able  to  consult.  There  in  an  approach  to  it  in  the  pupa  of  Ceratomia 
amyntor,  and  it  occurs  in  that  of  Sphinx  harrUii,  in  similar  position  and  form  as  in 
catalpa.  In  Macro$Ua  b-maculaia  it  is  somewhat  above  the  spiracles,  and  that  on  the 
fifth  abdominal  joint  has  a  second  larger  ridge  running  around  it  posteriorly.  It  does 
not  occur  in  any  of  the  species  of  the  genera  Sesia,  Thyreus,  Darapsa,  Deilephila,  Phil- 
ampelus,  and  Smerinthus  in  our  collection.  It  has  no  internal  connection  with  the 
respiratory  or  circulatory  systems,  and  its  function  is  probably  sound-producing  by 
friction  with  the  posterior  margin  of  the  preceding  joint.  This  organ  may,  in  fact, 
throw  some  light  on  the  method  by  which  the  noise  is  produced  which  the  pupa  of 
Sphinx  atropos  is  known  to  be  capable  of.  Unfortunately,  we  have  no  pupae  or  that 
species  for  examination. 

tBull.  Buffalo  Soc.  Nat.  Sci.,  1874,,  v.  2,  p.  149. 

t  Agrius  amyntor  HUbn. 

13JXt 
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CHARACTERS  OF  THE  SPECIES. 

We  have  never  seen  the  egg.    The  prevailing  color  of  the  larva  is 

Eale  apple-green,  inclining  more  or  lees  to  yellowish-green,  the  caudal 
om  being  carneous,  the  thoracic  legs  rose-red,  and  the  venter  some- 
what reddish. 

The  moth  is  one  of  the  most  beautiful  of  the  Sphinges,  the  general 
color  being  light  brown,  with  olivaceous  shades,  and  marked  with  black 
and  white,  as  indicated  in  the  figure.  There  is  a  small  white  spot,  sur- 
rounded by  black,  near  the  middle  of  the  front  wings,  and  a  large  white 
patch  immediately  outside  of  this,  as  well  as  another  at  the  tip  of  the 
wing,  the  latter  bounded  behind  by  an  oblique,  wavy,  black  line.  The 
wing  is  crossed  by  four  transverse  black  lines  outside  of  the  central 
spot,  one  of  which  runs  into  that  spot,  and  two  or  three  nearer  theHbase. 
The  outer  margin  is  strongly  shaded  with  white,  and  the  fringes  alter- 
nately of  the  ground  color  and  white.  The  nind  wings  are  smoky 
brown,  lighter  toward  the  base,  crossed  by  an  indistinct  darker  band. 
The  under  side  of  the  wings  is  cinereous,  crossed  by  darker  lines.  The 
middle  of  the  thorax  is  of  the  color  of  the  fore  wings,  the  edges  whitish, 
with  a  black  line  running  through  the  white  portion.  Abdomen  brown- 
ish cinereous,  with  dorsal,  subdorsal,  and  traces  of  lateral  black  lines, 
as  shown  in  our  figure.  The  variation  is  great,  some  specimens  being 
very  light,  others  almost  black. 

AFFINITIES. 

This  insect  somewhat  resembles,  both  in  the  larva  and  imago  state, 
Sphinx  (Daremma)  undulosa  of  Walker,  which  we  have  bred  from  Ash. 
This  last  is,  however,  larger,  and  never  has  any  olive-green  coloring  on 
the  wings.  Hageni  still  more  closely  resembles,  in  markings  of  the 
front  wings,  the  Sphinx  lugen*  of  Walker,  which  feeds  in  the  Western 
States  on  the  wild  sage  (Salvia  trichostemmoides):  this  species  has  two 
broods,  and  hibernates  in  the  chrysalis  state,  and  it  is  more  than  likely 
that  hageni  will  agree  with  it  in  these  respects. 

We  do  not  know  why  Mr.  Grote  referred  this  species  to  CeratomiOy 
nor  is  it  easy  to  understand  upon  what  good  and  permanent  classified- 
tory  characters  in  the  imago  the  genera  Oeratomia}  Daremma}  and  Macro- 
sila  are  founded.  We  consider  that  hageni  is  congeneric  with  lugens, 
which  by  all  systematists^is  placed  in  the  genus  Sphinx. 

Besides  the  original  description  of  the  species,  mention  of  it  may  be 
found  in  the  Transactions  of  the  Zoological  Society  of  London,  for  1877, 
vol.  9,  p.  621,  by  A.  G.  Butler:  and  in  H.  Streckert  Lepidoptera,  Bhopa- 
loceres  et  Heteroceres,  1877,  Mo.  14,  p.  127,  Plate  14,  Fig.  6. 

DESCRIPTIVE. 

Sphinx  hagkni.— Larva. — Average  length  when  full  grown.  55Bna  j  head  triangular, 
flat  in  front,  three-fourths  as  wide  as  high ;  apex  slightly  bifid ;  abdominal  joints 
cylindrical ;  thoracic  joints  tapering  forwards  to  the  head,  covered  with  'pale  granu- 
lations, thickest  on  tW  sides  of  the  head,  on  the  thorax,  and  the  caudal  horn  and 
anal  plate.  There  is  a  series  of  these  papilla  on  each  of  the  eight  transverse  wrinkles 
of  eaoh  joint,  taking  the  form  of  two  pretty  regular  medio-dorsal  lines  on  joints  6  to 
10,  and  largest  on  the  ordinary  oblique  pale  stripes,  which  are  normal,  and  broadest 
and  most  distinct  posteriorly.  Caudal  horn  of  medium  length,  stout,  carneous.  Head 
and  body  uniformly  green;  mandibles  and  eye-spots  black ;  a  yellowish-white  stripe 
on  each  side  of  the  headz  running  from  the  inner  edge  of  the  eye-spot  to  the  tubercle 
on  the  crown.  The  obhque  lines  are  yellowish-green,  and  apparently  in  the  living 
specimen  a  superior  shade  of  rose  may  have  accompanied  those  on  the  middle  joints. 
Each  spiracle  on  joints  4  to  11  is  white,  and  is  placed  in  an  irregular,  reddish-brown 
spot. 

Described  from  a  blown  specimen  received  from  Mr.  Jacob  Boll. 
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REPORT  ON  MISCELLANEOUS  INSEOT& 

By  Prof.  J.  Henry  Comstock,  of  Cornell  Univortity,  Ithmo*,  N.  T. 

THE  APPLE  MAGGOT. 

(Trypeta  pomoneUa  Walsh.) 

Order  Diptera;  family  Trypetidje. 

[Plate  XIV.] 

Eating  into  the  pulp  of  apples  and  causing  them  to.  decay;  a  white  cylindrical  maggot, 
which  whon  fall -grown  goes  into  the  ground  to  transform.  The  adult  is  a  black 
and  white  fly,  with  banded  wings. 

Without  doubt  the  most  important  insect  enemy  of  the  apple  is  the 
Codlin-moth  or  Apple- worm,  as  it  is  often  called.  This  is  the  small  white 
or  pinkish  caterpillar  which  infests  apples  near  the  core,  and  in  leaving 
the  apple  makes  an  ugly  burrow  through  its  side.  The  importance  of 
this  pest  is  due  to  two  facts :  first,  it  is  very  widely  distributed,  occurring 
almost  everywhere  that  apples  are  cultivated ;  second,  it  is  usually  so 
abundant  wherever  it  occurs  that  it  destroys  a  large  proportion  of  the 
fruit. 

There  is  another  enemy  of  the  apple  which,  in  certain  localities,  rivals 
the  Codlin-moth  in  the  extent  of  the  injury  it  does.  I  refer  to  the  insect 
known  as  the  Apple  Maggot,  and  which  is  becoming  quite  common  in 
certain  parts  of  New  York  and  New  England.  TMiis  insect  was  described 
nearly  fifteen  years  ago*  by  Mr.  Walsh,  under  thfe  name  of  Trypeta pomo- 
neUa. But  the  report,  in  which  this  description  occurs  is  now  out  of 
Erint,  and  almost  unknown  in  the  localities  in  which  the  Apple  Maggot 
as  attracted  attention,  except  to  entomologists.  I  will,  therefore,  give 
the  results  of  the  studies  which  I  have  made  of  this  insect  during  the 
past  two  years. 

The  Apple  Maggot  is  a  small  white  footless  larva,  measuring  from  5mm 
to  7mm  (.19  to  .27  inch)  in  length.  In  some  instances  the  body  is  yellowish- 
white;  in  others  it  has  a  greenish  tinge.  The  important  peculiarity  in 
the  habits  of  this  insect  is  that  it  bores  tunnels  in  all  directions  through 
the  pulp  of  the  fruit;  frequently  these  tunnels  enlarge  into  cavities 
the  siae  of  a  pea;  and  when  several  larvae  are  present  in  the  same  apple 
it  is  honeycombed  so  as  to  be  rendered  useless. 

It  will  be  seen  at  once  that  the  injury  done  by  this  pest  is  even  more 
serious  than  that  done  by  the  Codlin-moth.  For  as  the  injury  caused 
by  the  latter  insect  is  confined  to  the  neighborhood  of  the  core  and  to  a 
single,  nearly  straight,  and  conspicuous  tunnel  which  the  larva  makes 
when  leaving  the  apple,  it  often  happens  that  the  injured  parts  of  an 
apple  may  be  cut  away  and  the  remainder  eaten.  But  the  nature  of  the 
injury  caused  by  the  Apple  Maggot  is  such  that  when  fruit  becomes 
infested  by  this  insect  no  one  cares  to  attempt  to  use  it 

The  Apple  Maggot  is  a  native  American  insect,  which  naturally  feeds 
on  the  different  species  of  hawthorn  (Oratcegus)  and  upon  crab-apples. 
It  is  probable  that  this  insect  occurs  throughout  the  country  wherever 
hawthorns  or  crab-apples  are  found.    Mr.  Walsh  observed  it  long  ago 

*  American  Journal  of  Horticulture,  Deo.,  1867 :  also,  Report  Acting  State  Entomolo- 
gist, BL.  186S,  p.  29. 
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as  far  west  as  Illinois,  and  I  have  bred  the  adult  insect  from  a  species 
of  Crataegus  growing  on  the  Agricultural  Grounds  at  Washington. 

In  certain  parts  of  New  York  and  New  England  the  species  has  ac- 
quired the  habit  of  feeding  upon  the  cultivated  apple.  But,  what  is 
very  remarkable,  it  does  not  appear  to  have  done  so  in  other  parts  of 
the  country.  Thus,  although  Mr.  Walsh  bred  this  insect  from  haws  in 
Illinois  twenty  years  ago,  I  can  find  no  record  of  its  infesting  apples  in 
that  State  yet.  And  in  Washington  it  infests  haws  growing  near  an 
orchard  in  which  it  has  not  been  observed. 

'In  those  localities  in  which  this  insect  has  spread  to  the  cultivated 
apples  and  become  common  it  is  even  a  more  serious  pest  than  the  God- 
lin-moth,  except  that  it  seems  to  be  more  fastidious  in  its  choice  of  food 
than  that  insect.  Thus,  although  I  have  observed  it  for  several  seasons 
in  one  of  the  orchards  of  Cornell  University,  I  have  found  it  only  in  a 
few  varieties  of  fruit.  This  may  account  for  the  slowness  of  the  spread- 
ing of  the  species  from  haws  and  crab-apples  to  the  cultivated  apple, 
and  may  afford  a  means  of  reducing  to  a  minimum  the  injuries  of  this 
pest 

In  certain  parts  of  New  Hampshire  the  Apple  Maggot  is  known  as 
the  "Bailroad  Worm".  The  extent  of  the  ravages  of  this  insect  in  cer- 
tain parts  of  that  State  is  indicated  by  the  following  extract  from  a  let- 
ter which  I  have  received  from  Mr.  N.  W.  Hardy,  of  the  town  of  Nelson: 

In  regard  to  the  Railroad  Worm,  I  never  saw  one  in  this  town.  In  the  last  six 
years  they  have  worked  in  the  adjoining  towns  of  Hancock  and  Dublin.  They  are 
confined  to  early  apples  as  soon  as  they  ripen. 

I  saw  a  man  the  other  day  that  said  that  this  insect  had  rained  his  apples  so  that 
he  would  have  to  craft  them  into  winter  apples. 

Many  of  the  early  varieties  of  apples  in  Hancock  and  Dublin  were  rendered  entirely 
worthless.  We  have  more  to  fear  from  this  insect  than  any  other  that  preys  upon 
the  apple. 

Mr.  Isaac  Hicks,  of  Long  Island,  who  was  one  of  the  first  to  observe 
this  insect  in  apples,  many  years  ago,  does  not  consider  it  so  serions  a 
pest  as  does  the  correspondent  just  quoted.  The  following  extract  from 
a  letter  recently  received  from  him  is  interesting  as  bearing  on  this  point, 
and  as  suggesting  remedial  measures: 

Thine  of  17th  received ;  and,  in  reply,  will  give  thee  what  little  I  know  of  the 
Apple  Maggot,  Tryptta  pomonella.  Its  ravages  bear  no  comparison  to  the  injury  done 
by  the  CodEn-motn  to  fruit.  Last-year  being  the  nen-bearing  season,  we  saw  very  few 
apples,  if  any,  infested  with  it.  It  is  different  from  the  Codlin-moth,  whioh  can  place 
its  egg  in  the  very  young  fruit,  go  through  its  transformations,  and  lay  its  eggs  in 
winter  apples.  We  seldom  Bee  the  Trypeta  until  about  the  1st  of  September,  and 
never  in  green  fruit.  Only  in  the  ripest  apples  and  in  sweet  or  mellow  subacid  fruit 
are  they  found  by  us.  I  think  they  cannot  exist  to  much  extent  if  pigs  or  sheep  run 
.in  the  orchard,  as  they  prefer  the  ripe  apples,  in  which  alone  the  Apple  Maggots  can 
develop  and  attain  their  growth.  Hence,  where  the  fruit  that  falls  is  piokea  up  fre- 
quently and  sent  to  mill  to  be  ground,  or  where  pigs  and  stock  or  the  family  consume 
it  freely,  very  few  of  the  Maggots  arrive  to  perfection. 

It  is  evident,  from  my  observations  and  from  those  of  my  correspond- 
ents, that  the  Apple  Maggot  is  mnch  more  apt  to  infest  early  apples 
than  the  winter  varieties.  Bnt  the  latter  are  not  exempt  from  its  at- 
tacks. Mr.  Henry  Thacker,  of  the  Oneida  Community,  New  York, 
writes  me  as  follows : 

This  worm  at  this  place,  and  at  this  time,  is  mostly  confined  to  certain  varieties  of 
autumn  apples.  But  at  "Wallinjrford,  Conn.,  the  winter  apples  were  ravaged  as  well. 
Of  late  years,  however,  the  Baldwin  and  some  other  varieties  of  winter  apples  grow- 
ing here  have  been  found  bored  bf  this  maggot. 

I  will  now  give  an  account  of  each  of  the  stages  of  this  insect,  which 
are  represented  on  Plate  XIV,  excepting  the  egg^  which  has  not  yet 
been  observed. 
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Larva. — According  to  my  observations  and  all  published  accounts,  the 
Apple  Maggot  does  not  occur  in  the  apple  till  the  latter  part  of  the 
summer.  As  already  stated,  it  is  a  footless  larva  about  one-fourth  inch 
in  length  and  white  in  color,  with  sometimes  a  yellowish  or  greenish 
tinge.  Several  figures  illustrating  its  form  and  structure  are  given  on 
Plate  XIV.  Figure  1  represents  its  general  appearance  when  greatly 
magnified.  The  caudal  two-thirds  of  the  body  is  cylindrical ;  the  cephalic 
one- third  tapers  slightly  to  the  head,  which  is  the  smallest  segment  of 
the  body.  On  the  dorsal  surface  of  the  body  there  is  on  each  side,  M 
the  union  of  the  first  and  second  segments,  a  pale-brown  tubercle. 
These  are  the  cephalic  spiracles.  The  structure  of  these  spiracles  is  quite 
complicated.  (See  Plate  XIV,  Figs,  la  and  16.)  Each  one  is  expanded 
into  a  plate,  the  free  margin  of  which  is  fringed  by  a  double  series  of 
cylindrical  projections,  about  twenty  in  number.  With  a  very  high 
power  of  the  microscope  the  distal  end  of  each  of  these  projections  ap- 
pears to  be  sieve-like ;  an  arrangement  which  doubtless  prevents  the 
entrance  of  any  foreign  matter  into  the  respiratory  system.  With  a 
low  magnifying  power  the  main  tracheae  connected  with  these  spiracles 
may  be  seen.  These  are  represented  in  Fig.  1,  a  single  large  trunk  on 
each  side  extending  the  whole  length  of  the  body.  These  are  connected 
near  each  end  of  the  body  by  a  large  transverse  trunk.  Many  of  the 
smaller  tracheae  which  branch  from  the  main  tracheae  are  usually  visi- 
ble, but  they  are  not  represented  in  the  figure.  The  caudal  end  of  each 
of  the  two  main  tracheae  opens  by  means  of  a  very  complicated  spiracle. 
These  differ  much  in  structure  from  the  cephalic  spiracles,  and  are 
situated  on  the  last  segment  of  the  body.  One  of  them,  the  right,  is 
represented  at  Fig.  lc.  -There  are  three  transverse  slit-like  openings, 
which  are  fringed  by  a  series  of  teeth,  which  are  apparently  chitinous. 
The  function  of  these  teeth  is  doubtless  the  same  as  that  of  the  sieve- 
like membrane  closing  the  ends  of  the  tubular  projections  of  the  cephalic 
spiracles.  Each  of  the  caudal  spiracles  is  accompanied  by  four  groups 
of  bristles,  two  upon  the  lateral  side  and  one  each  upon  the  cephalic 
and  caudal  sides. 

The  caudal  end  of  the  body  is  obliquely  truncate,  the  ventral  part 
projecting  farther  than  the  dorsal  part.  This  sloping  part  of  the  body 
bears  four  pairs  of  tubercles.  One  pair  of  these  is  more  prominent  than 
the  others. 

The  mouth  is  armed  with  two  black,  strong,  curved,  parallel  hooks, 
which  are  used  in  rasping  the  food.  The  hooks  are  connected  with  an 
internal,  apparently  chitinous,  framework,  which  is  also  black.  This  is 
figured  from  the  side  in  Fig.  la  and  from  above  in  Fig.  lb. 

These  black  oral  hooks  and  the  two  pairs  of  spiracles,  both  of  which 
are  brown,  are  visible  to  the  unaided  eye,  but  their. structure  can  only 
be  made  out  by  the  aid  of  the  microscope. 

Pupa. — In  the  autumn  when  the  larvae  are  fall-grown  they  leave  the 
apple  and  enter  the  ground  and  transform  to  pupae.  In  my  breeding- 
cages  the  pupae  were  found  about  one-half  inch  below  the  surface  of  the 
ground.  When  the  change  to  pupa  occurs  the  body  shortens,  but  the 
larval  skin  is  not  molted,  the  transformation  occurring  within  the  dried 
skin  of  the  larva.  The  pupa  (Plate  XIV,  Fig.  2),  therefore,  resembles 
the  larva  very  much,  except  that  it  is  shorter,  of  an  oval  outline,  and  of 
a  pale  yellowish-brown  color.    Length  about  5*1111  (£  inch). 

Adult — The  insect  remains  in  the  pupa  state  during  the  entire  winter 
and  early  summer.  Specimens  which  I  bred  in  Washington  began  to 
emerge  as  adults  May  28,  and  continued  to  emerge  till  July  6.    But  as 
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these  were  kept  in  a  warm  room  during  the  entire  winter,  their  develop- 
ment was  doubtless  accelerated. 

The  adult  fly  is  represented  greatly  enlarged  at  Fig.  3.  The  actual 
length  of  the  body  of  the  male  is  5°""  (\  inch) ;  of  the  female,  6™  (J  inch). 
This  fly  can  be  easily  recognized  by  the  peculiar  shape  of  the  black 
bands  on  the  wings,  by  the  milk-white  spot  on  the  caudal  part  of  the 
thorax  (scutellum),  and  by  the  white  bands  on  the  abdomen.  A  more 
detailed  description  follows: 

ffhe  head  is  rust-red,  with  the  eyes  and  the  bristles  black.  The  thorax 
is  black,  with  a  white  stripe  on  each  side,  and  two  silvery  stripes  on  the 
dorsal  aspect;  scutellum  white  except  at  base.  The  abdomen  is  black, 
with  transverse  silvery  stripes  above;  of  these  there  are  in  the  male 
three  conspicuous  ones,  making  the  caudal  margins  of  the  second,  third, 
and  fourth  segments;  in  the  female  there  are  four,  which  are  less  con- 
spicuous, and  are  borne  by  the  first  to  the  fourth  segments  inclusive.  The 
shape  of  the  abdomen  differs  also  in  the  two  sexes.  In  the  male  it  is 
as  represented  in  the  figure;  the  segments  successively  wider  to  the 
fourth.  The  margins  of  the  first  to  the  fourth  segments  form  two  diver- 
gent and  nearly  straight  lines.  In  the  female  the  abdomen  suddenly 
enlarges,  so  that  the  second  segment  is  the  widest,  and  the  outline  of 
the  whole  abdomen  is  elliptical.  The  legs  are  pale  rust-red;  the  four 
posterior  femora,  except  at  the  proximal  ends,  are  brownish  black.  The 
wings  are  hyaline,  with  four  black  cross-bands;  the  first,  which  is  near 
the  proximal  end  of  the  wing,  is  confluent  with  the  second  near  the  caudal 
border  of  the  wing;  the  second,  third,  and  fourth  are  confluent  near  the 
cephalic  margin  of  the  wing  and  diverge  caudad. 

Remedies. — The  more  practicable  ways  of  lessening  the  injuries  caused 
by  this  pest  are  those  suggested  in  the  letters  quoted  above — the  destruc- 
tion of  infested  fruit  promptly  after  its  fall  from  the  tree,  and  before  the 
maggots  leave  it  to  go  into  the  ground  to  transform;  and  when  the  pest 
is  very  abundant,  the  grafting  of  the  trees  into  varieties  less  liable  to 
be  infested.  In  such  a  case  it  might  be  well  to  leave  one  or  two  trees 
of  early  apples  to  serve  as  traps,  and  promptly  destroy  the  fruit  as  it 
falls  from  them.  If  such  trees  could  be  inclosed,  and  sheep  or  pigs 
pastured  under  them,  the  success  of  the  trap  would  be  assured. 

The  Apple  Maggot  can  be  readily  distinguished  from  the  larva  of  the 
Codlin-moth  by  the  absence  of  feet  and  the  fact  that  it  infests  the  pulp 
rather  than  the  vicinity  of  the  core.  But  there  are  other  maggots  which 
•  are  associated  with  this  species,  and  with  the  larva  of  the  Codlin-moth  also, 
which  are  not  readily  distinguished  from  the  true  Apple  Maggot.  These 
other  species  pertain  to  the  genus  Droaophila,  and  feed  upon  decay- 
ing fruit.  They  cannot  be  considered,  therefore,  under  ordinary  circum- 
stances, as  noxious  insects  in  an  orchard.  Two  species  of  this  genus 
are  described  in  following  articles,  under  the  name  of  Pomace  Flieu. 

THE  VINE-LOVING  POMACE-FLY. 

(Drosophila  ampelophila  Loew.) 

Order  Diptera;  family  Drosophilid^. 

[Plate  XV.] 

A  small  white  maggot,  found  abundantly  in  decaying  applea,  and  produoing  a  email, 
clear-winged,  red-eyed  lly. 

While  studying  the  Apple  Maggot  (Trypeta pomonella)  just  described 
I  found  associated  with  it  two  kinds  of  smaller  and  more  slender  mag- 
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goto,  which,  bo  far  as  my  observations  go,  feed  only  on  the  decaying 
part  of  the  apple,  following  the  Apple  Maggot  in  its  work  of  destruc- 
tion. 

As  these  maggots  are  the  young  of  flies  which  in  all  stages  are  very 
common  about  the  refuse  of  cider-mills  and  fermenting  vats  of  grape 
pomace,  I  have  called  them  Pomace-Flies.  And  I  have  distinguished 
the  two  species  studied  by  prefixing  to  that  name  in  each  case  a  trans- 
lation of  the  specific  name.  Thus,  one  which  bears  the  technical  name 
Drosophila  ampelophila  may  be  known  as  the  Vine-Loring  Pomace-Fly; 
and  the  other,  which  is  Drosophila  ammna,  may  be  called  th6  Pretty 
Pomace-Fly.  I  have  preferred  the  term  Pomaoe-Fly  to  a  translation  of 
the  generic  name,  as  being  both  shorter  and  more  characteristic  than 
"moisture-loving  flies". 

Although,  under  ordinary  circumstances,  the  Pomace-Flies  feed  only  on 
decaying  fruit  in  an  orchard,  and  eannot  on  this  account  be  considered 
as  pests  of  the  apple,  there  are  oases  in  which  they  become  quite  nox- 
ious. They  are,  therefore,  worthy  of  consideration  in  this  place.  More* 
over,  it  is  important  that  the  Pomace-Flies  should  be  described  in  con- 
nection with  the  Apple  Maggoty  as  they  are  very  liable  to  be  mistaken 
for  it;  and  a  mistake  of  this  land  might  cause  a  fruit-grower  a  great 
deal  of  unnecessary  trouble. 

Mistakes  of  this  kind  in  regard  to  these  very  insects  have  been  made 
by  entomologists  of  extended  experience.  I  have,  therefore,  taken  much 
pains  to  work  out  the  specific  characters  of  the  different  larvro. 

The  Pomace-Flies  may  be  found  in  any  orchard  during  the  autumn, 
flying  about  the  rotten  apples.  And  their  larvae  may  usually  be  seen 
feeding  in  great  numbers  in  the  decayed  fruit  They  go  through  their 
transformations  very  rapidly,  so  that  there  are  several  generations  in  a 
single  season.  Numerous  observations  made  by  myself  and  by  students 
in  my  laboratory*  show  the  following  to  be  the  periods  of  the  different 
stages  of  the  Vine-Loving  Pomace-Fly  during  the  month  of  October. 
Duration  of  egg  state,  three  to  five  days;  of  larval  state,  three  to  five 
days,  usually  four ;  of  pupal  state,  three  to  five  days  also ;  and  the  time 
which  elapsed  between  the  emerging  of  the  flies  and  the  beginning  of 
laying  eggs,  in  some  cases,  was  not  more  than  two  days. 

This  rapidity  of  multiplication  greatly  increases  the  seriousness  of 
the  evil  where  this  insect  is  a  pest.  And  this  is  very  apt  to  be  the  case 
wherever  fruit  is  ground  up  or  crushed  and  exposed.  Thus  they  abound 
about  cider-mills,  where  often  it  is  almost  impossible  to  prevent  the  flies 
from  ovipositing  in  the  pomace  or  from  falling  into  the  cider.  The  wine- 
makers  also  find  them  a  nuisance  about  fermenting  vats  of  grape  pom- 
ace, and  about  wine  faucets  in  the  summer. 

But  the  most  serious  trait  in  the  habits  of  this  insect  is  reported  by 
Mr.  W.  L.  Devereau,  of  Clyde,  N.  X.  Mr.  Devereau  writes  me  as  fol- 
lows: 

The  larvae  of  this  fly  completely  eat  out  the  inside  of  grapes  which;  while  hanging 
on  the  vines,  have  first  been  picked  open  by  birds.  The  decaying  juices  running  out 
on  the  other  berries  of  the  cluster  spread  decay,  and  thus  gave  more  foothold  for  the 
larvre.  Indeed,  the  larvie  bore  from  one  grape  to  another,  while  the  imagos  are  con- 
stantly, by  eggs,  putting  in  new  colonies  until  the  cluster  is  nearly  or  quite  destroyed, 
nothing  remaining  but  the  empty  grape-skins. 

Upon  Plate  XV  of  this  report  are  represented  the  various  stages  of 
the  Vine-Loving  Pomace-Fly.  The  more  important  characters  pre- 
sented by  each  are  as  follows: 

*  Careful  observations  made  by  Messrs.  W.  H.  Cobb,  W.  £.  Harding,  H.  Saz6,  and 
John  T.  Tucker,  members  of  the  class  in  agriculture,  have  materially  aided  me  in  the 
preparation  of  this  account. 
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Egg.— Fig.  7  represents  the  egg,  which  is  elongated  in  form  and  white 
in  color.  The  most  striking  characteristic  of  it  is  a  pair  of  long,  slender 
appendages  near  the  cephalic  end.  The  egg  is  inserted  into  the  soft 
pnlp  of  the  decaying  fruit;  these  appendages  leave  the  ovipositor  last, 
and  are  spread  out  upon  the  surface  of  the  mass.  They  in  this  way 
serve  to  keep  the  egg  in  place,  and  thus  insure  the  emergence  of  the 
larva  into  the  open  air  instead  of  into  the  more  or  less  fluid  mass  in 
which  the  egg  is  situated.  The  larva  issues  from  the  egg  just  above 
the  base  of  these  appendages.  The  egg,  without  its  appendages,  is 
about  .5mm  (-gV  inch)  in  length;  the  appendages  are  about  three-fifths  as 
long  as  the  egg.  The  whole  surface  of  the  egg  is  facetted  with  cells, 
which,  although  irregular  in  outline,  are  usually  pentagonal.  Projecting 
from  the  cephalic  end  is  a  small  tubercle,  the  micropyle. 

Larva. — The  larva  is  a  slender  white  maggot,  which,  when  full  grown, 
is  4.5mm  (nearly  £  inch)  in  length.  The  oral  hooks  and  internal  skele- 
ton to  which  they  are  attached  are  visible  to  the  unaided  eye  as  a 
black  line.  The  caudal  part  of  the  body  usually  appears  brown;  this 
color  is  due  to  the  contents  of  the  alimentary  canal.  The  general 
form  of  the  larva  is  represented  by  Pig.  8  of  Plate  XV.  It  is  widest 
near  the  middle,  and  tapers  toward  each  end,  but  more  towards  the 
cephalic  end  than  towards  the  caudal.  The  main  tracheal  trunks  are 
visible  with  a  low  power  of  the  microscope.  The  general  arrangement 
of  them  is  similar  to  that  of  the  Apple  Maggot.  The  important  char- 
acter by  which  this  larva  may  be  distinguished  from  the  Apple  Maggot 
and  from  the  larva  of  the  Pretty  Pomace-Fly  is  the  structure  of  the 
cephalic  spiracles.  One  of  these  is  represented,  greatly  enlarged,  at  Fig. 
5  of  Plate  XV.  The  main  trachea  divides  into  several,  usually  seven  or 
eight,  divisions.  These  dMsions  all  arise  from  nearly  the  same  point, 
and  each  one  opens  independently.  This  compound  spiracle  may  be 
exserfced  to  quite  a  distance,  as  shown  in  Fig.  8,  or  may  be  drawn  en- 
tirely within  the  mesothoracic  segment;  whereas  it  pertains  to  the  pro- 
thoracic  segment.  The  two  caudal  spiracles , i project  backwards  promi- 
nently. Each  one  consists  of  a  brown  tubercle,  in  which  the  tracheae 
subdivide,  and  each  division  apparently  opens  separately.  There  are 
several  semicircular  tufts  of  bristles  on  each  spiracle.  These  probably 
prevent  the  openings  from  being  closed  with  foreign  matters.  A  side 
view  of  this  spiracle  closely  resembles  a  similar  view  of  the  correspond- 
ing  spiracle  of  the  larv®  of  the  Pretty  Pomace-Fly.  (See  Plate  XVI, 
Fig.  ic.)  The  caudal  segment  of  the  larva  v[e  are  describing  bears  five 
pairs  of  blunt,  rather  short,  tubercles.  These  are  represented  in  Fig.  8, 
Plate  XV. 

Pupa. — When  the  larva  is  ftdl  grown  it  changes  to  a  pupa  within  or 
about  the  apple  upon  which  it  has  fed,  instead  of  going  into  the  ground, 
as  does  the  Apple  Maggot  Like  the  Apple  Maggot,  this  Pomace-Fly 
transforms  within  the  dry  skin  of  the  larva.  Consequently  what  we 
naturally  see  of  the  insect  in  this  stage  resembles  somewhat  the  larva. 
It  is,  however,  shorter,  measuring  only  S^11  (.12  inch)  in  length,  but  is 
much  thicker.  The  cephalic  spiracles  and  the  tubercles  of  the  caudal 
end  of  the  body  project  conspicuously.  There  is  a  large  concavity  on 
the  dorsal  surface  of  the  cephalic  end.  This  indicates  the  point  at 
which  the  adult  fly  emerges.  On  the  ventral  surface  of  the  cephalic  end 
may  be  seen  the  oral  hooks  of  the  larva. 

Fig.  2,  Plate  XV,  represents  the  ventral  aspect  of  the  puparium,  and 
Fig.  3  is  a  lateral  view. 

Adult— The  form  of  the  adult  is  carefully  represented  by  Fig.  1,  Plate 
XV.   The  head,  thorax,  and  legs  are  light-brown,  with  black  bristles  and 
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hairs.  The  abdomen  is  very  pale  brownish-yellow;  on  the  dorsal  sur- 
face the  caudal  margin  of  each  segment  is  dark-brown,  and  in  the  male 
the  entire  dorsal  surface  of  the  two  caudal  segments  is  of  tfe  same 
color.  The  male  of  this  species  bears  a  remarkable  comb-like  append- 
age upon  the  first  segment  of  the  tarsus  of  each  of  the  first  pair  of  legs. 
The  venation  of  the  wings  is  carefully  represented  in  the  figure. 

Remedies. — Doubtless  much  can  be  done  to  prevent  the  undue  in- 
crease of  these  insects  dbout  cider-mills,  wine-cellars,  and  similar  places 
by  keeping  these  places  clean,  and  especially  by  using  care  to  not  leave 
any  decaying  fruit  exposed.  When  they  infest  vineyards,  as  described 
by  Mr.  Devereau,  probably  nothing  will  be  found  practicable  except  to 
inclose  the  clusters  of  grapes  in  paper  bags,  as  is  already  done  by  many 
viticulturists  to  protect  the  grapes  from  the  grape  curculio,  birds,  and 
mildew.  A  few  pin-holes  should  be  made  in  the  bottom  of  the  bag,  to 
allow  the  water  to  run  out,  which  otherwise  in  case  of  a  storm  would 
collect  and  either  rot  the  grapes  or  burst  the  bag. 

THE  PRETTY  POMAOE-FLY. 

(Drosophila  anwena  Loew.) 
Order  Dipteba;  family  Drosophiliile. 

[Plate  XVI.] 

A  eraall  white  maggot,  resembling  the  larva  of  the  Vine-Loving  Pomace-Fly,  and,  like 
that  species,  found  in  decaying  apples;  but  unlike  that  species  in  going  into  the 
ground  to  transform,  and  developing  into  a  red-eyed  fly  with  black  spots  on  its 
wings. 

Associated  with  the  Vine-Loving  Pomace-Fly  I  found  another  species 
belonging  to  the  same  genus,  the  Drosophila  amcena  of  Loew.  For  this 
I  propose  the  popular  name  of  Pretty  Pomace-Fly.  This  species  I  have 
not  found  as  abundantly  as  D.  ampelophila;  but  as  it  is  also  associated 
with  the  Apple  Maggot  (Trypeta),  it  is  liable  to  be  mistaken  for  that 
species.  I  therefore  present  the  following  description  of  the  different 
stages  of  it : 

Egg. — Repeated  efforts  to  find  eggs  of  this  species  foiled,  although  by 
imprisoning  flies  with  apples  we  afterwards  found  larvae  on  the  apples, 
from  which  we  brecf  adults  of  this  species.  Either  we  overlooked  the 
eggs  or  the  species  is  viviparous.  At  least,  it  is  not  probable  that  the 
eggs  are  as  large  and  conspicuous  as  are  the  eggs  of  I),  ampelophila. 

Larva. — The  larva  of  the  Pretty  Pomace-Fly  is  of  the  same  length  as 
that  of  the  species  just  described  (4.5nmi,  nearly  |  inch),  but  it  is  much 
more  slender.  The  form  of  the  body  is  cylindrical,  tapering  slightly 
toward  the  head.  (See  Plate  XVI,  Fig.  I.)  The  body  is  white ;  the  oral 
hooks  and  the  skeleton  to  which  they  are  attached  show  as  a  black  line 
to  the  unaided  eye.  The  form  of  these  organs  is  represented  in  Fig.  la, 
Plate  XVI.  The  hooks  are  not  conspicuously  toothed,  as  in  D.  ampelophilay 
and  the  framework  to  which  they  are  attached  is  more  elongated  than 
in  that  species.  The  main  trachea  are  plainly  visible  with  a  low  power 
of  the  microscope,  as  with  the  two  species  already  described;  and,  as 
with  those  species,  the  most  obvioms  specific  character  presented  by  the 
larva  is  the  form  of  the  first  pair  of  spiracles.  These  project  from  the 
cephalic  margin  of  the  first  thoracic  segment,  or  may  be  withdrawn  within 
the  segment.    Each  consists  of  seven  or  eight  divisions  of  the  trachea, 
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which  branch  off  in  a  series  on  each  of  the  two  opposite  sides.  (Plate 
XVI,  ]^.  lb.)  The  two  main  tracheae  are  each  terminated  by  a  spiracle 
at  the  Mndal  end  of  the  body.  A  side  view  of  one  of  these  spiracles  is 
given  at  Fig.  lc.  The  trachea  divides  into  several  branches,  each  branch 
opening  separately.  There  are  several  semicircnlar  tufts  of  bristles  on 
each  spiracle.  These  probably  prevent  the  openings  from  being  ob- 
structed with  dirt.  The  caudal  segment  is  truncated,  and  bears  eight 
fleshy  tubercles,  the  two  longest  of  which  are  situated  laterad  of  the  cau- 
dal spiracles.  Each  of  these  tubercles  is  tipped  with  several  hairs  \  only 
six  tubercles  are  visible  from  above. 

Pupa. — When  full  grown  the  larvae  enter  the  ground  to  transform, 
differing  in  this  respect  from  D.  ampelophila.  My  experiments  seem  to 
indicate  that  this  species  must  necessarily  go  into  the  ground.  From 
apples  thickly  infested  with  the  larvae  of  both  species,  but  placed  in  a 
jar  without  sand,  I  was  able  to  breed  only  D.  ampelophifa.  But  after  the 
same  apples,  still  containing  larvae  of  both,  were  transferred  to  a  jar  con- 
taining sand  the  adult  forms  of  both  species  were  reared. 

The  length  ofthepuparium  is  3mm  (.12  inch);  color  brown;  thecephalic 
spiracles  project  directly  cephalad ;  the  caudal  spiracles  diverge.  The 
puparium  of  this  species  may  be  identified  by  the  structure  of  the 
cephalic  spiracles  described  above.  For  general  form  of  this  stage,  see 
Plate  XVI,  Fig.  2. 

Adult. — The  adult  of  this  species  is  represented  by  Fig.  3  of  Plate  XVI. 
As  compared  with  D.  ampehphila,  the  body  is  more  slender,  the  head 
relatively  larger,  and  the  wings  are  marked  with  black  spots.  The  flies 
have  the  habit  of  flapping  their  wings  at  short  and  regular  intervals. 
The  periods  of  this  species  are  longer  than  those  of  D.  ampelophila,  as 
it  requires  a  month  or  more  for  it  to  pass  through  all  its  stages. 

Remedies. — In  case  the  Pretty  Pomace-Fly  becomes  troublesome,  the 
same  course  of  treatment  that  is  recommended  for  the  Vine-Loving 
Pomace-Fly  will  serve  to  keep  it  in  check. 

THE  OCELLATE  LEAF  GALL  OF  BED  MAPLE. 

(Sciara  ocellaris  O.  S.) 

Order  Diptera  ;  family  MYCETOPHrLnxac. 

[Plate  XVILJ 

On  the  leaves  of  the  red  maple  {Acer  rubrum)  circular  ocollate  spots  about  three-eighths 
inch  in  diameter,  with  disk  yellow,  and  margin  and  central  dot,  during  one  stage 
of  their  growth,  cherry-red. 

The  foliage  of  red  maple  (Acer  rubrum)  is  often  seriously  injured  by 
certain  very  small  larvae,  which  make  large  and  conspicuous  spots  or 
galls  upon  it.  This  insect  is  apparently  widely  distributed.  I  have  ob- 
served it  both  at  Washington  and  at  Ithaca,  ]ST.  Y.  At  tlie  last-named 
place  it  occurs  so  abundantly  that  I  have  repeatedly  seen  trees  every 
leaf  of  which  was  infested. 

This  insect  is  so  small  that  of  itself  it  would  not  readily  attract  atten- 
tion, but  the  result  of  its  work  is  so  conspicuous  that  it  may  be  seen 
from  a  long  distance.  This  appears  in  the  form  of  a  circular  spot  three- 
tenths  to  three-eighths  inch  in  diameter,  which  at  a  certain  period 
of  its  growth  is  light  yellow  in  color,  with  a  cherry-red  margin  and  cen- 
tral dot.    (See  Plate  XVII,  Fig.  1.)    At  other  periods  the  spot  is  simply 
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light  green  or  yellow.  Frequently  these  spots  occur  so  thickly  as  to  in- 
tersect each  other  and  to  completely  cover  the  leaf,  fifty  or  more  being 
on  a  single  leaf.  At  the  center  of  each  spot  may  be  seen,  on  the- upper 
side  of  the  leaf,  an  elevated  portion.  Corresponding  to  this,  on  the  lower 
surface  of  the  leaf,  there  is  a  pit,  within  which  the  larva  lives.  Larvae 
that  were  partially  grown  were  found  to  be  held  in  place  in  the  pit  in 
the  leaf  by  wbat  appeared  to  be  a  larval  skin.  This  pellicle  covers  the 
body  entirely,  and  is  with  difficulty  removed  from  it:  the  edges  of 
the  pellicle  adhere  quite  tigbtly  to  the  leaf.  When  tne  larva  is  fhll 
grown  it  forces  itself  from  under  this  skin,  which  then  falls  back  into 
the  cavity,  or  is  pushed  to  one  side,  where  frequently  it  may  be  seen  ad- 
hering to  the  leaf.  The  larva  at  this  time  drops  to  the  ground,  into 
which  it  enters  to  undergo  its  transformation. 

The  larvaB  are  translucent,  viscid,  nearly  colorless.  Those  in  the 
galls  are  broad  oval  (see  Plate  XVII,  Fig.  3)j  but  those  which  have  left 
them  are  more  elongated,  tapering  almost  equally  towards  each  end. 
On  the  lateral  margin  of  each  abdominal  segment  there  are  one  or  more 
short  spines,  which  are  directed  towards  the  caudal  end  of  the  body. 
And  on  the  dorsal  surface  of  each  abdominal  segment,  near  each  lateral 
margin,  there  is  a  small  tubular  spiracle.  There  is  a  distinct  head  (see 
Plate  XVII,  Fig  3a),  which  bears  short  but  conspicuous  antennae.  The 
caudal  end  of  the  body  (see  Plate  XVII,  Fig.  3b)  bears  a  pair  of  fleshy 
appendges,  each  of  which  is  furnished  with  a  pair  of  spines  similar  to 
those  on  the  margin  of  the  segment,  and  a  large  number  of  triangular 
teeth. 

The  larva  spins  something  like  a  cocoon  a  short  distance  below  the 
surface  of  the  ground.  To  this  cocoon  the  particles  of  sand  firmly  adhere, 
so  that  it  can  be  distinguished  from  the  soil  only  with  difficulty.  The 
pupa  is  yellowish-white,  with  large  black  eyes.  When  the  pupa  is  about 
to  transform  to  an  adult  it  emerges  for  about  two-thirds  of  its  length 
from  the  cocoon.  The  pupa  skin  remains  firmly  attached  in  this  posi- 
tion (see  Plate  XVII,  Fig.  4). 

From  larvae  collected  at  Washington  May  15  the  adult  emerged  from 
June  14  to  June  16.  I  have  not  yet  sufficient  data  to  determine  the 
number  of  generations  each  year ;  but  I  believe  there  are  several.  Larv® 
were  observed  at  Ithaca  during  the  latter  part  of  September;  they 
went  into  the  ground  September  26. 

A  description  of  the  adult  is  appended  to  this  account. 

The  galls  made  by  this  insect  have  long  been  known.  Osten  Sacken,* 
from  a  study  of  the  galls  and  the  larva  which  he  saw  in  them,  proposed 
the  name  Ceddomyia  ocellaris  tor  the  species,  believing  the  insect  to  be 
a  member  of  the  Cecidomyidw.  But  the  fly  which  I  have  bred  proves  to 
belong  to  the  genus  Solara,  of  the  family  MycetophilidceA  This  result 
is  quite  interesting,  for  the  species  of  Sciara  are  usually  found  "  among 
decaying  leaves,  in  vegetable  mold,  in  cow-dung,  under  the  bark  of 
dead  trees,"  &c.J  One  other  species  (Seiara  tilieola)  is  known  to  pro- 
duce a  gall.  This  species  infests  the  leaves  of  young  linden  trees  in 
shady,  sheltered  situations.  The  lemon-yellow  larva,  capable  of  leap- 
ing fite  the  cheese-maggot,  lives  in  numbers  in  the  stem,  generally 
near  the  origin  of  the  last  or  of  the  two  last  leaves.    Each  of  them 

•Monograph  of  the  Diptera  of  North  Am.,  Part  I,  199. 

1 1  am  indebted  to  Baron  Osten  Sacken  for  the  generic  determination  of  this  insect, 
and  for  the  specific  determinations  of  the  two  species  of  Drot&pMla  described  in  this 
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\  Osten  Sacken,  Proc.  Ent  Soc.,  Phil.,  I.  159. 
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has  a  hollow  of  its  own,  and  produces  a  swelling  of  the  size  of  a  pea, 
which  it  abandons  before  the  transformation.* 

Descriptionof adult  male.— Plate  XVII,  Fig.  2.  Head  dark.  Eyes  Mack, 
kidney-shaped,  and  meeting  in  a  point  on  the  dorsal  surface  of  the  head. 
Antenna  sixteen-jointed,  inserted  close  together;  color  dark  brown, 
with  the  basal  segment  light  yellowish-brown.  Bpicranium  quite  large 
and  convex;  dark  brown,  bearing  three  ocelli,  which  are  whitish  and 
glistening.  Pronotum  lightyellowish-brown.  Mesoscutum  arched, yel- 
lowish-brown in  the  center  and  darker  at  the  edges.  Scutellum  dusky 
brown.  Metathorax  dark  brown,  almost  black.  Abdomen,  with  caudal 
portions  of  segments,  blackish,  the  cephalic  portions  yellowish-brown. 
The  claspers  Sghter  brown.  Poisers,  with  knob,  blackish,  and  base 
light  brown,  Tibiae  and  tarsi  dusky  brown :  femora  lighter ;  coxae  still 
lighter.  The  distal  end  of  each  tibia  furnished  with  two  long  brownish 
hairy  brushes  (Plate  XVII,  Fig.  2a). 

LADYBIRDS. 

(Coccinellidcd.) 
[Plate  XVHI.1 

Among  the  most  beneficial  of  insects  are  those  which  constitute  the 
family  Ooccinellicbe,  and  which  are  popularly  known  as  "Lady-birds," 
There  are  many  species  of  these  beetles.  They  are  commonly  found 
running  over  the  surface  of  plants,  where  they  prey  upon  other  small 
insects,  and  also  destroy  the  eggs  of  insects.  Their  larva  are  also  pre- 
daceous,  and  are  found  in  the  same  situations  as  are  the  adults.  The 
larvae,  however,  differ  very  much  in  appearance  from  the  adult  insects, 
as  may  be  seen  by  reference  to  the  accompanying  plate.  While  study- 
ing Scale  insects  in  California  I  found  many  of  the  Lady-birds  on  the 
trees  infested  by  these  pests,  and  devoted  considerable  attention  to  the 
study  of  them.  The  following  descriptions  and  the  figures  on  Plate 
XVEH  will  enable  the  reader  to  recognize  the  more  common  species  of  the 
Pacific  coast  And  the  species  which  occur  elsewhere  resemble  these  so 
much  in  their  different  stages  that  the  plate  will  enable  one  to  recog- 
nize as  belonging  to  this  family  any  members  of  it  he  may  meet.  In 
case  of  the  adult  of  each  species  described  here  two  figures  are  given, 
the  smaller  one  indicates  the  size  of  the  insect,  the  larger  one  the  mark- 
ings. 

The  Ashy-gray  Ladybird  (Oychnedaabdomindlis  Say). — This  little 
beetle  was  found  very  abundantly  upon  different  infested  trees.  Its 
larva  was  found  upon  an  olive  tree  extensively  infested  with  an  aphid, 
and  as  it  has  not  been  before  described,  we  submit  the  following: 

Description  of  larva. — Plate  XVHI,  Fig.  1.  Length,  when  fall  grown, 
lO""11;  color  spotted  with  dirty  greenish-white;  black  and  orange  above; 
face  yellow,  remainder  of  head  black;  prothorax  black,  irregularly  mar- 
gined before  and  behind  with  light  yellow;  mesothoracic  segment  with  a 
broad  longitudinal  dorsal  yellow  stripe:  metathoracic  segment  with  a 
broad  central  dorsal  spot;  each  of  the  aodominal  segments,  except  the 
last,  with  a  dorsal  yellow  spot,  which  upon  the  fourth  abdominal  seg- 
ment is  very  broad;  segments  1  and  4  each  with  a  pair  of  subdorsal 
yellow  spots;  all  segments  except  the  last  with  a  row  of  lateral  yellow 
Bpots  on  each  side.    There  is  a  pair  of  small  subdorsal  black  spots  to 

#  Oaten  Sacken,  Proo.  Ent.  Soe.,  Phil,,  1, 164. 
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each  abdominal  segment,  and  much  larger  ones  to  the  meta-  and  meso- 
thoracic  segments.  Upon  abdominal  segments  2, 3, 5, 6, 7,  and  8  is  also 
a  pair  of  small  dorso-sublateral  black  spots. 

When  about  to  transform  to  a  pnpa  this  larva  attaches  itself  to  a  leaf 
by  the  end  of  its  abdomen,  and  the  skin,  splitting  at  the  back  of  the 
head,  shrinks  back  about  the  posterior  end  of  the  body. 

Description  of  pupa. — Plate  XVIJLL,  Pig.  2.  Length,  5mm;  shape,  broad 
oval,  the  width  being  about  3.5mm;  general  color  white,  tinged  in  some 
lights  with  purplish:  around  margin  slightly  yellowish }  wing-covers 
yellowish ;  all  spots  black,  those  on  the  thorax  and  wing-covers  resem- 
bling in  form,  size,  and  position  those  on  the  adult  insect.  On  the  dor- 
sum of  each  abdominal  segment  except  the  first,  is  a  transverse  row  of 
four  black  spots.  These  are  largest  on  the  third  segment  and  decrease 
in  size  toward  posterior  end  of  body,  those  upon  the  second  segment 
being  very  small.  There  are  also  small  black  lateral  spots. on  the  third 
and  fourth,  and  a  trace  of  one  on  the  fifth  segment. 

The  adult  beetle  is  a  small  ashy-gray  insect  of  the  usual  semi-globular 
shape.  There  are  seven  black  spots  on  the  thorax,  and  eight  upon  each 
wing-cover,  of  the  size  and  shape  indicated  in  the  figure  (Plate  XVIII, 
Fig.  3). 

The  Blood-red  Ladybird  (Cyoloneda  sanguinea,  Linn). — This  spe- 
cies was  not  so  common  as  the  one  just  described,  and  we  are  only  able 
to  describe  the  pupa. 

Description  of  pupa.— Plate  XVIII,  Fig.  4.  Length,  5mm;  width,  3.5mm. 
Shape,  broadly  oval.  General  color  of  body  dirty  yellow ;  median  line 
of  thorax  of  a  light  orange  color:  first,  fourth,  and  fifth  abdominal  seg- 
ments terminate  laterally  with  bright  orange-colored  spots,  and  the 
fourth  abdominal  segment  bears  two  dorsal  spots  (one  on  each  side  of 
the  median  line)  of  the  same  color;  there  is  also  a  subdorsal  row  of 
black  spots  on  each  segment  except  the  second  abdominal ;  wing-overs 
blackish. 

The  adult  beetle  is  small  (5mm  long),  and  is  almost  hemispherical  in 
shape.  Its  color  varies  from  brick-red  to  blood-red ;  thorax  black,  with 
two  orange  spots,  and  edged  with  the  same  color,  and  head  black,  with 
two  light  spots.    (Plate  XVIII,  Fig.  5.) 

This  is  a  common  species  all  over  the  country,  and  is  frequently  men- 
tioned in  entomological  reports,  under  Say's  name  of  Ooooinella  tnunda, 
as  preying  upon  injurious  insects. 

Thp  Ladybird  of  the  Cactus  (Ohilocorus  cacti.  Linn.).-rA  number 
of  the  larv»  of  this  insect  were  found  preyiug  upon  the  black  scale  upon 
oleander,  and  the  beetles  themselves  were  found  abundantly  upon  dif- 
ferent plants.  

Description  of  larva.— -Plate  XVIII,  Fig.  7.  Length,  &"*.  The  body 
is  covered  with  many  long  spines,  each  of  which  is  armed  with  delicate 
supplementary  spines.  The  color  is  entirely  black,  with  the  exception 
of  first  abdominal  segment,  which  is  light  yellowish,  the  spines  of  the 
same  color  as  the  segment  except  at  the  tips,  where  they,  too,  are  black. 

Description  of  pupa. — Plate  XVIJI,  Fig.  8.  The  pupais  formed  within 
the  larval  skin,  which  simply  splits  along  the  back  sufficiently  to  show 
the  inclosed  pupa,  but  still  remains  around  it  and  protects  it.  The  pupa 
is  perfectly  smooth  with  the  exception  of  sparsely-scattered  tufts  of 
fine  hair,  shining  and  black  in  color. 

The  beetles  themselves  are  shining  black  in  color,  with  an  irregular 
reddish  spot  on  each  wing  cover,  and  closely  resemble  the  u  Twice- 
stabbed  Lady-bird  ^  of  the  East  (Ohilocorus  bivulnerus  Muls.),  well 
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known  to  writers  on  economic  entomology  as  destroying  many  injurious 
insects,  particularly  bark  lice.    (Plate  XVIII,  Fig.  0.) 

The  Ambiguous  Hippodamia  (Hippodamia  ambigua  Lee). — This 
was  one  of  the  most  abundant  Lady-birds  found.  The  beetles  and  larvae 
abounded  on  all  sorts  of  trees,  and  are  undoubtedly  of  much  economic 
importance. 

Description  of  larva. — Plate  XVIII,  Fig.  10.  Length,  when  full  grown, 
lO™.  Color  bluish  black  above,  dirty  green  below ;  first  thoracic  seg- 
ment margined  with  yellowish  white ;  abdominal  spots  bright  orange 
and  black.  The  orange  spots  are  arranged  as  follows :  Two  small  spots 
on  the  posterior  part  of  the  metathoracic  segment  and  a  larger  one  on 
each  side  just  above  the  leg  ;  first  abdominal  segment  with  large  sub- 
dorsal and  lateral  spots ;  second  abdominal  segment  with  small  lateral 
spots,  which  are  really  the  endings  of  two  long  lateral  spots,  beginning  on 
the  metathorax  and  extending  across  the  first  abdominal  segment,  fourth 
abdominal  segment,  with  subdorsal  and  lateral  spots  a  little  smaller 
than  those  on  the  first;  sixth,  and  seventh,  each  with  small  subdorsal 
spots. 

Description  of  pupa.— Plate  XVIII,  Fig.  11.  Length,  6»m 5  width,  33™* ; 
general  color  dull  orange  yellow ;  prothorax  yellow,  with  a  dark,  some* 
times  blaok?  margin,  a  black  spot  on  either  side  the  median  line  on  both 
front  and  hind  margins,  also  another  on  each  side  just  external  to  those 
on  the  hind  margin.  In  some  .specimens  there  are  two  dusky  discal 
spots  on  the  prothorax,  which  sometimes  extend  forward  and  unite  with 
the  middle  anterior  marginal  spots.  The  wing-cases  are  tipped  with 
black;  the  legs  are  black,  and  the  abdomen  furnished  above  with  a 
double  row  (almost,  if  not  quite,  continuous)  of  black  spots. 

The  adult  oeetle  resembles  the  Blood  Eed  Lady-bird,  but  is  narrower 
in  proportion  to  its  length,  and  is  flatter.  The  thorax  is  black,  with  its 
two  fore-corners  dirty  white.  The  head  is  black,  with  the  middle  of  the 
forehead  whitish.    It  is  about  6™*  long.    (Plate  XVIII,  Fig.  12.) 

Thiee  other  species  were  observed  in  the  vicinity  of  Los  Angeles,  but  I 
was  unable  to  procure  specimens  illustrating  the  early  stages  of  these 
species.  The  adults  are  represented  on  the  plate,  and  are  as  follows: 
Fig.  6  represents  Cycloneda  oculata;  this  beetle  has  black  wing-covers, 
with  a  large  reddish  spot  on  each.  Fig.  13  represents  Coccinella  5-notata, 
variety  calif orniea.  In  this  variety  the  prothorax  is  black  and  the  wing- 
covers  pale  orange.  And  Fig.  14  represents  Hippodamia  convergens,  a 
species  which  is  common  throughout  the  United  States. 

METHODS  OF  DESTROYING  SCALE  INSECTS. 

[We  must  enter  our  dissent  from  the  conclusions  and  opinions  here 
recorded  and  indorsed  by  Professor  Comstock,  as  also  those  published 
by  him  in  the  last  year's  report  in  regard  to  the  relative  merits  of  kero- 
sene, properly  used,  and  lye,  as  agents  for  the  destruction  of  Scale-in- 
sects. Years  ago  we  used  kerosene  successfully  against  them  by  simple 
mechanical  stirring  of  it  in  water,  while  we  have  more  recently  wit- 
nessed its  effects  when  used  in  proper  emulsion.  The  careful  and 
thorough  experiments  by  Mr.  Hubbard,  recorded  in  his  report  which 
precedes,  are  conclusive,  and  their  accuracy  is  confirmed,  not  only  by 
practical  experience  in  his  own  groves,  but  by  extensive  experience  of 
others.  We  have  also  personally  examined  and  corroborated  the  re- 
sults. They  show  that  lye  bears  no  comparison  with  the  kerosene 
emulsion;  and  that  whale-oil  soap,  while  useM,  is  also  inferior  to  kero- 
sene! as  it  fails  to  kill  the  eggs. 
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The  discrepancy  in  the  experience  on  the  Pacific  coast  and  in  Florida 
can  scarcely  be  due  to  the  different  species  to  be  dealt  with,  but  must 
evidently  be  explained  by  differences  in  methods,  materials,  and 
thoroughness.  We  should  be  sorry  to  have  the  California  orange- 
growers  deterred  from  the  proper  use  of  kerosene  in  emulsion,  when  it 
has  proved  so  satisfactory  in  the  East.  Professor  Comstock's  expe- 
rience with  it  has  been  unfortunate,  in  that  it  has  been  limited  chiefly 
to  some  experiments  made  by  Mr.  William  Trelease^-not  on  orange-tree 
Diaqpinw,  but  on  other  coccids  in  the  Department  grounds.  He  has 
never  used  it  for  this  purpose  in  emulsion,  and  has,  in  fact,  not  understood 
the  principles  that  should  govern,  whether  in  making  the  emulsion  or  in 
its  effectual  and  satisfactory  use. — 0.  V.  R.] 

In  the  Agricultural  Report  for  1880,  pages  285-290, 1  gave  the  results 
of  certain  experiments  in  the  destruction  of  Scale-insects.  Since  the  pub- 
lication of  that  report  I  have  been  unable  to  continue  my  investigations ; 
but  some  of  my  correspondents  have  conducted  very  extensive  experi- 
ments in  this  direction,  with  very  gratifying  results.  The  following  let- 
ters will  indicate  the  importance  of  these  results : 

State  of  California, 
Board  of  State  Horticultural  Commissioners, 

San  Jos4t  Cal.f  February  27,  1882. 
Dear  Sir  :  Your  favor  of  February  11  received.  In  answer  to  your  questions,  I  will 
say  that  the  results  from  the  use  of  concentrated  lye,  one  pound  to  one  gallon  water, 
are  most  effectual  in  the  destruction  of  the  Scale  insect.  And  in  my  judgment  it  is  the 
best  remedy,  and  the  one  which  gives  the  greatest  satisfaction  here  where  used  prop- 
erly. By  the  use  of  this  remedy,  I  wiU  say,  without  reserve  or  any  qualification,  that 
my  young  orchard  has  been  freed  from  Scale  insects;  and  that,  all  who  will  use  like 
care  may  do  the  same.  Many  of  the  old  orchards  here  that  have  been  seriously  in- 
jured by  the  scale  Asjndiotus  perniciosus  are  being  washed  thoroughly  with  lye  of  the 
above  strength,  and  with  the  result  of  destroying  all  the  Scale  insects  that  the  lye 
reaches.  The  lye  does  nt»t  destroy  the  fruit-buds  of  the  trees  when  applied  while  they 
are  dormant.  As  illustrating  this  I  will  instance  my  almond  trees,  which  were  washed 
a  month  since  with  lye,  one  pound  to  one  gallon  of  water,  by  spray,  covering  the  entire 
trees  thoroughly,  and  are  now  in  full  bloom.  I  washed  to  destroy  the  eggs  of  the  Red 
8pider.  This  strength  of  lye  will  dry  up  and  destroy  the  greater  part  ot  these  eggs. 
The  effect  of  lye  of  this  strength  on  the  eggs  of  the  oyster-shell  bark-louse  you  also 
ask  about.  This  is  effectual  in  drying  up  the  shell-like  scale  and  the  eggs  under  it. 
I  find  that  lye  destroys  any  form  of  Scale  insect,  and  in  my  opinion  will  be  the  remedy 
most  resorted  to  for  this  purpose.  An  analysis  of  the  4  'American  concentrated  lye"  by 
Professor  Hilgard,  at  my  request,  and  as  forwarded  to  me,  is  given : 

Caustic  potash 8.3 

Caustic  soda  and  some  carbonate  soda 91. 7 


100. 


The  soda  is,  of  course,  not  desirable  to  use  steadily  on  the  soil;  *  but  it  is  certain  the 
combination  is  a  most  effectual  one  for  the  purpose  of  destroying  this  dreaded  Scale,  so 
hard  to  be  reached  in  any  other  way.  No  other  remedy  but  refined  kerosene  of  a  low 
grade  is  at  all  used  now.  That  is  being  used  extensively  here,  and  will  destroy  the  Scale. ' 
of  course,  but  its  effects  on  the  future  of  the  tree  cannot  yet  be  told.  And  I  am  afraid 
it  may  prove  to  be  an  undesirable  wash  hereafter.  Crude  petroleum,  so  extensively 
used  a  year  afro,  is  not  now  used  at  all,  as  most  of  the  trees  washed  with  it  were  killed. 
The  whale-oil  soap  and  sulphur  mixture  (which  has  in  it  considerable  potash)  is  a 
remedy  of  great  value  if  used  in  the  summer,  about  May  or  June,  in  the  proportion  of 
one  pound  soap  to  one  gallon  water. t 

This  is  the  only  remedy  besides  the  lye  that  I  can  recommend;  the  lye  to  be  used 
wheu  the  tree  is  dormant,  and  to  be  supplemented  by,  if  needed,  the  whale-oil  soap  and 
sulphur  mixture  in  the  spriug  or  summer.  With  these  two  I  am  confident  the  Scale 
can  be  cleaned  out  of  our  orchards,  if  persistently  and  carefully  attended  to. 

*  I  have  made  careful  inquiry  of  an  agricultural  chemist,  and  am  unable  to  find  that 
any  ill  effects  upon  the  soil  can  be  expected  from  the  use  of  soda  in  this  way. — J.  H.  C. 

t  My  experiments  led  me  to  believe  that  one-fourth  pound  soap  to  one  gallon  water 
was  strong  enough  to  kill  the  Scale  insects,— J.  H.  C. 
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As  many  object  to  the  strength  of  such  remedies,  it  most  be  said  that  such  a  serious 
'  pest  as  we  Jiave '  to  encounter  in  the  Aspidiotus  perniciosus  must  be  treated  with  vigor 
and  with  remedies  strong  enough  to  utterly  destroy  it 

I  am,  very  truly,  yours, 

8.  P.  CHAPIN. 
Professor  Comstock. 

The  following  is  from  the  chief  executive  horticultural  officer  of  Cali- 
fornia: 

Sacramento,  Cal.,  June  1, 1882. 

In  regard  to  remedies,  I  have  tried,  and  recommended  others  to  try,  various  experi- 
ments, and  have  been  successful  beyond  doubt. 

1.  Nursery  trees  dipped  in  a  solution  of  one  pound  of  American  Company's  concen- 
trated lye  to  each  one  and  a  half  gallons  of  water  wiU  be  perfectly  cleaned  of  J,  perni- 
ciosus,  A.  rapax,  or  any  other  of  the  Aspidiotus  except  A.  conchiformis  [MyHlvspis 
porwum^. 

2.  Nursery  trees  dipped  in  a  solution  as  above,  but  one  pound  to  each  one  gallon  of 
water,  will  be  perfectly  cleared  of  A.  conchiformis  [If.  pomammj. 

3.  The  roots  of  nursery  trees  should  be  dipped  in  soap  and  sulphur  (soap  two  parts, 
sulphur  one  part),  one  pound  to  each  gallon  of  water. 

4.  Fruit  trees,  apple,  pear,  quince,  cherry,  plum,  &o.,  washed  before  the  sap  com- 
mences to  run  or  buds  begin  to  swell  with  one  pound  of  American  concentrated  lye  to 
each  gallon  of  water  will  be  effectually  cleaned  of  Aspidiotus  and  Lecanium  Scale 
insects. 

5.  Cherry  and>plum  trees  covered  with  Aspidiotus  Scales  and  red  spider  were  washed, 
as  an  experiment,  with  two  pounds  of  American  concentrated,  lye  to  one  gallon  of 
water.    Insect  life  all  destroyed,  and  trees  bearing  a  large  crop  of  fruit  at  present. 

6.  Low-grade  coal-oil,  costing  here  about  fourteen  cents  per  gallon,  has  been  used 
to  a  great  extent  around  San  Jose',  although  I  advised  them  not  to  use  mineral  oils. 
Result,  trees  look  unhealthy,  lower  fruit  buds  killed.  In  one  orchard  all  peach  trees 
killed.    Also  many  young  apple  orchards  destroyed. 

7.  The  salvation  of  the  fruit  industry  on  this  coast  will  be  the  use  of  alkaline 
washes  and  tobacco  washes. 

Respectfully, 

MATTHEW  COOKE. 

The  two  letters  given  above  show  as  clearly  as  need  be  the  practical 
results  which  the  California  fruit-growers  have  been  able  to  obtain  in 
their  efforts  to  destroy  Scale  insects.  A  word  more  may  be  necessary 
to  explain  the  method  of  applying  the  washes  used. 

In  the  case  of  small  plants  and  nursery  trees  the  spraying  will  be 
a  simple  matter.  Bat  in  case  of  large  trees  the  best  way  is  to  place 
a  large  barrel  or  cask  containing  the  liquid  on  a  platform  wagon, 
which  can  be  drawn  through  the  orchard  by  horses.  The  fluid  may  be 
thrown  on  to  the  trees  by  any  one  of  the  force-pumps  sold  for  that  pur- 
pose. The  one  which  appears  to  be  used  most  extensively  in  California 
is  known  as  the  Merigot  force-pump.  Attached  to  the  end  of  the  hose 
there  should  be  something  for  making  a  fine  spray.  My  California  cor- 
respondents state  the  "Merigot  spray-tip  nozzle"  is  the  best  thing  of 
this  kind  yet  used  in  that  State.  Mr.  Chapin  has  suggested  an  attach- 
ment to  an  apparatus  of  this  kind  which  has  proved  of  great  value.  A 
three-sixteenth  inch  brass  tube  is  inserted  in  a  bamboo  rod;  one  end  is 
attached  to  the  hose  of  the  force-pump,  and  the  other  end  bears  the 
spray-tip  nozzle.  This  tube  and  rod  are  made  of  any  length  desired, 
up  to  15  feet.  The  length  most  commonly  used  is  from  8  to  10  feet, 
this  being  found  most  convenient.  The  bamboo  is  used  as  the  lightest 
and  strongest  support  obtainable  for  the  slender  brass  tube,  which 
would  bend  under  its  own  weight  if  not  supported.  By  means  of  this 
apparatus  it  is  perfectly  easy  to  spray  the  largest  orchard  trees  with- 
out being  injured  by  the  strong  lye  used.    Mr.  Chapin  has  generously 
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Explanation  to  Plate  L 

Heliothu  armigera. 

(From  Report  4,  U.  S.  E.  C.) 
Fig.  1.— Egg. 
Fig.  2.— Young  larva. 

Fig.  3.— Square  gnawed  into  by  young  larva. 
Fig.  4.— Pale  yellowish  larva,  with  boll  gnawed 

and  eaten  into. 
Fig.  5. — Full  grown  larva,  normal  colors. 
Fig.  6.— Chrysalis  in  earthen  cell 
Fig.  7.— Moth  with  oohreons  tint 
Fig.  8.— Moth  with  olivaceous  tint. 
Fig.  9.— Moth  at  rest,  showing  how  wings  remain 

partly  open. 

Explanation  to  Plate  TX 
Leucania  unipuncta. 

(From  Report  4,  TJ.  S.  E.  C.) 
FIG.  1. — Glistening  secretion  which  often  shows 

where  eggs  are  laid  between  fold  of 

green  leaf. 
Fig.  2.— Young  larva. 
Figs.  3, 4, 5.— Full-grown  larvae, ventral. dorsal, and 

lateral  views. 
Fig.  6.— Larva,  showing  Tachina  eggs  near  head. 
Fig.  7.— Pupa. 

Flo.  8.— Moth  with  wings  expanded. 
Fig.  9.— Moth  showing  normal  position  of  wings 

when  closed,  back  view. 
Fig.  10. — Pale  specimen  of  moth  from  side. 

Explanation  to  Plate  in. 
I'yrethrum  roseum. 
(Original.) 
Showing  variation  in  leaf  and  in  color  of 
flower,  as  grown  by  C.  V.  Riley. 

Explanation  to  Plate  IT. 
Pyrethrum  cineraricefolium. 
(Original.) 
Showing  variation  in  leaf,  as  grown  by 
C.  V.Riley. 

Explanation  to  Plate  V. 

Scale  insects  on  orange. 

(From  Com  stock's  Report  for  1880.) 

FlO.  1^-MytUaepie  eitrieola  ( Pack.) :  1,  scales  on 
orange,  natural  size ;  la,  scale  of  female, 
dorsal  view ;  16,  scale  of  female  with 
ventral  scale  and  eggs,-  lc,  scale  of  male 
—enlarged. 

Flo.  t.—Mytila#pu  Gloverii  ( Pack.) :  2,  scales  on 
orange,  natural  size ;  2a,  scale  of  female, 


dorsal  view ;  26,  scale  of  male ;  2c,  scale 
of  female  with  ventral  scale  and  eggs 
— enlarged. 
Fig.  Z.—Parlatoria  Pergandii  Comst. :  3a,  scale  of 
female ;  36,  scale  of  male— enlarged. 


Explanation  to  Plate  VI. 


Fig.  l- 
Fig.  2.- 


Leucania  unipuncta,    full-grown  larva. 

(After  Riley.) 
Leucania  unipuncta,  genitalia  of  male 
moth :  A,  end  of  body,  denuded  of  hairs, 
showing  the  upper  clasps  protruding, 
and  the  natural  position  of  the  hidden 
organs  by  dotted  lines ;  /?,  the  organs 
extruded— enlarged.    (After  Riley.) 

Fig.  3. — Leucania  unipuncta,  ovipositor  of  female 
moth:  a, end  of  abdomen  denuded  and 
showing  ovipositor  at  rest;  6,  same  with 
ovipositor  fully  extended;  e,  f,  retractile 
subjoints;  A,  eggs — enlarged}  g%  eggs, 
naniral  size.     (After  Riley.) 

FlG.  4.— Liseorhoptnu  simplex  (Say):  a,  larva, 
side  view  ;  6,  under  side  of  head,  show- 
ing mouth-parts,  the  mandibles  omitted 
so  as  to  show  mom  clearly  the  position 
of  the  parts  in  relation  to  the  face;  c, 
labium  and  antenna;  d,  beetle,  dorsal 
view;  «,  do.,  outline,  side  view — en- 
larged.   (Original.) 

FlG.  5. — Chalepus  trachypygu*  Burm.:  a,  beetle;  6, 
larva,  natural  sise ;  e,  head-parts  from 
beneath,  enlarged ;  d,  mandibles ;  e,  an- 
tenna; ;  /.  maxillae,  with  their  palpi ;  g, 
labium,  with  its  palpi.     (Original.) 

Explanation  to  Plate  VII. 

Fig.  1.— Chilo  oryzceeUus  n.  sp.:  a,  larva,  side  view, 
in  split  stem ;  6,  do.,  back  view ;  c,  pupa ; 
d,  female  moth— natural  size;  e,  tip  of 
pupa  from  beneath ;  /,  head  of  do.  from 
Bide — enlarged.    (Original.) 

Fig.  2.—Rhodobamua  13-punctatus  ( I1L) :  a,  beetle, 
dorsal  view,  showing  markings;  6,  do., 
outline  side  view— enlarged.  (After 
Riley.) 

Fig.  8. — Pempelia  lignoeeUaZeW.:  a,  stalk,  showing 
work  of  larva;  6, larva;  c,  pupa;  d\  a% 
moth  with  wings  expanded  and  at  rest 
—natural  size ;  «,  middle  joint  of  larva, 
dorsal  view;/,  do.,  side  view;  g,  h,  win^s 
of  moth  showing  variation  ;  i,  head  of 
male  with  mouth-parts  denuded;  j, 
maxillary  palpus,  male ;  fc,  do.,  female  ; 
2,  labial  palpus,  female ;  m,  base  of  an- 
tenna, male,  dotted  lines  indicating  out- 
line of  scales— enlarged.    (Original.) 


a) 


EXPLANATION    TO  PLATES. 


3TIQ.  i.—Laphygma  frugiperda  (Sra.  &  Abb.):  a, 
larva,  natural  six*;  6,  head  from  front; 
e  a  middle  joint  from  above;  d,  do. 
from  side— enlarged.    (After  Riley.) 

Via.  b.—Laphygma  frugiperda :  a,  moth,  normal 
form;  6,  winga  of  variety  fuse*;  d,do. 
of  variety  ooaouro— natural  size.  (After 
Riley.) 
Explanation  to  Plate  VIII. 

Fig.  1.—  inomu  ero«a  Guen. :  e,  full-grown  larva 
at  rest;  /,  do.,  walking,  side  view;  k, 
ooooon;  I,  pupa,  aide  view;  o,  moth 
wings  expanded ;  p,  do.,  wings  closed — 
natural  size;  a,  egg,  top  view;  6, do., 
side  view ;  c,  sonlptnre  of  same,  highly 
magnified;  g,  middle  joint  of  larva,  top 
view;  A,  do.,  side  view ;  i,  head  of  larva 
from  above ;  j,  anal  joint  of  same  from 
above;  m,  tip  of  pupa  from  above;  n, 
do.,  from  side— enlarged.  (Original.) 

Fig.  2. — Sphenophorus  robustus  Horn:  a,  larva;  6, 
papa;  e,  beetle,  dorsal  view  j  d,  do.,  oat- 
line,  side  dew— natural  sice.  (Original.) 
Explanation  to  Plate  IX. 
Spraying  machine,  devised  for  the  protec- 
tion of  cottoru 
(Original.) 

Fig.  L— Mode  of  attachment  to  wagon. 

Fio.  2.— Skid  on  which  barrel  rests. 

Fio.  8.— Section  of  barrel  showing  action  of  pomp. 
(For  detailed  explanations  see  text,  pp. 
159-162.) 

Explanation  to  Plate  X. 

Fio  l.—Phytonomus  punctatus  (Fabr.) :  6,  6,  6,  b, 
larva)  feeding;  /,  cocoon ;  i,  beetle— natu 
ra  size;  a,  egg;  c,  recently  hatched  lar- 
va ;  d,  its  head  from  beneath ;  «,  its  jaw 
g,  meshes  of  cocoon ;  A,  papa ;  A,  beetle, 
dorsal  view ;  j,  do.,  outline,  side  view ;  Z, 
its  tarsus;  m,  its  antenna— enlarged. 
(Original.) 

Fio.  2.—Orambus  vulgivageUus :  a,  larva;  6,  web  of 
same ;  c,  cocoon ;  d,  moth,  dark  speci- 
men ;  a,  wing  of  light  specimen ;  /,  moth 
at  rest— natural  size;  g,  egg,  enlarged, 
natural  size  shown  at  aide.   (Original.) 

Explanation  to  Plate  XI. 
(Original.) 
Nolo.  sorghieUa  n.  sp. :  a,  head  of  ohioken 
corn  showing  ravages  of  the  insect ;  6, 
larva,  side  view ;  c,  do.,  back  view ;  d\ 
cocoon;  e,  chrysalis;  /, moth — uaturol 
size ;  g,  middle  joint  of  larva  from  side ; 
A,  moth ;  i,  labial  palpus ;  j,  maxillary 
pnlpus ;  k,  basul  joint  of  antenna  in  d"; 
1,  venation  of  frout  wings ;  m,  do.,  hind 
winga — enlarged. 

Explanation  to  Plate  XII. 

Fio.  l.—HeUothis  armigera:  Larva  feeding  in  to- 
mato.   (After  Riley.) 

Fio.  2.— Oeratomia  Hageni  Gr. :  a,  larva;  5,  moth, 
pale  or  normal  form ;  c,  front  wing  of 
dark  variety— natural  size.    (Original.) 


Fio.  3. — Isosoma  tritici  Riley:   a,  larva, 

view ;  6,  do.,  lateral  view;  c,  antenna;  d, 
mandibles;  e,  anal  end,  ventrally;  /, 
imago ;  g,  h,  front  and  hind  wings  of  ex- 
ceptionnl  individuals;  i,  aborted  wing 
in  the  normal  flies— all  relatively  en- 
enlarged.    (Original) 

Explanation  to  Plate  XXLL 
(Original.) 

Sphinx  catatpCB  Boisd. :  a,  egg-mass ;  b, 
newly-hatched  larva;  e,  a  larva  one- 
third  grown ;  d,  dorsal  view  of  one  of 
its  joints ;  e,  /,  A,  differently  marked 
larva) ;  g,  dorsal  view  of  one  of  the  joints 
of/;  t,  do.  of  A;  j,  pupa;  A,  moth— 
natural  sixe;  I,  egg  enlarged. 

Explanation  to  Plate  XIV. 
Trypeta  pomoneUa  Walsh. 
(Original.) 
Fio.  1.— Larva;  la,  lateral  view  of  head  of  larva ; 
15,   cephalic  aspect  of  the  same;  la, 
right  caudal  spiracle. 
Fio.  2.— Puparium. 
Fio.  3.— Adult. 

Explanation  to  Plate  XV. 

DrosophUa  ampelophUa  Loew. 
(Original.) 
Fio.  L— Adult. 

Fio.  2.— Ventral  aspect  of  puparium. 
Fio.  8. — Lateral  aspect  of  puparium. 
Fio.  4. — Tarsus  of  prothoracic  leg  of  adult  male; 

4a,  tarsal  appendage. 
Fio.  5. — Cephalic  spiracle. 
Fio.  6.— Lateral  aspect  oi  cephalic  end  of  larva. 
Fig.  7.— Egg. 
Fio.  8.— Larva. 

Explanation  to  Plate  XVL 
DrosophUa  amcena  Low. 
(Original.) 
Fio.  1. — Larva;    la,  bead  of  same;   15,  cephalic 
spiracle  of  same;  lc,  oaudal  spiracle  of 
same. 
Fio.  2. — Puparium. 
Fio.  3.— Adult 

Explanation  to  Plate  XVTL 

Sciara  oeeUaris  O.  S. 

(Original) 

Fio.  1.— Leaf  of  Acer  rubrum,  with  galls. 

Fio.  2.— Adult,  male ;  2a,  tibial  spurs  and  brushes 

of  the  same ;  26,  claspers  of  the  same. 
Fio.  3.— Larva;  3a,  head  of  larva;  35,  caudal  end 

of  larva. 
Flu.  4. — Cocoon  and  pupa  skin. 

Explanation  to  Plate  XVTTX 

OoeeineUidce. 

(Original) 

Fiob.  1, 2, 3.— Larva,  pupa,  and  adult  of  Oycloned* 

abdominalis. 
Fio.  4, 5.— Pupa  and  adult  of  Oyeloneda  sanguine* 


(2) 
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Fig.  6. — Oyeloneda  octHata. 

Figs.  7, 8, 9.— Larva,  pupa,  adult  of  Ohilocorut  cacti. 

Figs.  10, 11, 12.— Larva,  pupa,  adult  of  Hippodamia 

ambiffua. 
Fig.  lZ.—Goccinella  5-notata,  var.  calif  arnica. 
Fig.  14. — Hippodamia  convergent. 

Explanation  to  Platr  XIX. 

Fig.  1.— Oarteria  mexicana  n.  sp. :  1,  twig  with 
masses  of  lac,  each  containing  an  insect  • 
la,  young  female ;  16,  lc,  two  views  of 
•pine  of  female;  Id,  adult  female;  le, 
end  of  lac  tube,  with  perforated  plate  5 
\ft  anal  tubercle ;  lg,  spiracle ;  lh,  anal 
ring.    (Original.) 

Flo.  2. — Carteria  lacca  (Kerr):  2,  mans  of  lac  from 
twig,  nntural  size;  2a,  same  enlarged, 
with  insects;  26,  lao  tube,  with  perfo- 
rated plate  at  extremity  and  spiracle  at 
base ;  2c,  spine  and  tubercle  which  bears 
it;  2d,  flcahy  appendages  of  anal  end  of 


body ;  2e,  anal  tubercle ;  2/,  part  of  anal 
ring ;  2g,  part  of  fringe  about  anal  ring. 
(Original.) 

Explanation  to  Platk  XX. 

Fig.  1.— Oarteria  larrem  n.  sp. :  1,  twig  with  masses 
of  lac,  natural  size;  la,  single  specimen 
of  female,  with  tbe  greater  part  of  the 
lac  dissolved  away ;  16,  sac  of  male;  la, 
group  of  spinnerets  of  female ;  Id,  anal 
tubercle;  1«,  spine;  ]/,  part  of  fringe  of 
anal  tubercle ;  Ig,  lac  tube,  with  perfo* 
rated  plate;  1  h, spiracle.    (Original.). 

Fig.  2. — Cerococcus  querent  n.  sp. :  2,  twig  of  oak, 
with  insects,  natural  size ;  2a,  sac  of  adult 
female;  26,  sac  of  young  female;  2c,  por- 
tion of  skin  of  female,  with  double  pores , 
spines,  and  madreporiform  plates ;  2A 
sac  of  male;  2e,  caudal  end  of  female  1 
the  anal  ring  and  hairs  show  in  optioal 
section.    (Original) 


ADDENDA. 

Page  187.— Since  the  matter  on  this  page  was  in  type,  Lord  Walsingham  has,  at  our  request,  examined 
the  type  of  Diphryx  prolatella  Grote  in  the  British  Museum  in  comparison  with  Ohilo  oryzceeUue.  The 
result  fully  justifies  our  remarks,  and  the  two  insects  are  specifically  identical.  The  type  of  Diphryx 
Is  a  female  with  the  labial  palpi  broken  off,  and  only  the  maxillary  palpi  remaining ;  so  that  the  genus 
rests  on  no  foundation  in  nature,  and  its  author  mistook  the  maxillary  for  labial  palpi. 

Page  181. — The  Cryptus  mentioned  as  parasitic  on  Orambue  vulgivageUus  has  been  kindly  determined 
by  Mr.  E.  T.  Cresson  as  C.  mundue  Provancher.  The  speoimens  we  have  reared  show  no  other  differ. 
ences  from  the  type  (a  male  of  which  we  have  received  from  M.  Provancher)  than  that  the  yellow 
markings  about  the  head  are  reddish— a  difference  induced,  perhaps,  by  the  cyanide  of  potassium  with 
which  they  were  killed. 

(3) 
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refrained  from  patenting  his  "bamboo  extension."  It  may,  therefore, 
be  attached  to  any  other  force-pump,  and  furnished  with  any  other 
spray.tip  than  those  mentioned  above,  if  it  is  found  desirable  to  do  so. 

LAO  INSECTS. 

It  is  now  more  than  one  hundred  years  since  Oarteria  laooa,  the  insect 
which  produces  the  lac  of  commerce,  was  first  described.*  Since  that 
time  many  articles  have  been  written  respecting  it.  Owing  to  the  im- 
portance in  the  industrial  arts  of  shellac  and  the  lac  dyes,  the  origin  of 
these  substances  is  discussed  in  nearly  all  of  the  larger  cyclopedias ;  and 
the  list  of  the  memoirs  on  this  subject  in  the  scientific  journals  is  a  long 
one.  Notwithstanding  this,  an  examination  which  I  have  made  of  the 
matter  convinces  me  that  the  subject  is  not  yet  well  understood. 

I  was  led  to  study  this  insect  by  the  feet  tfeat  I  have  met  with  two 
other  species  of  Lac  insects  which  are  as  yet  tmdescribed.  The  result 
of  this  study  shows  that  although  the  two  new  Lao  insects  are  Ameri- 
can they  are  congeneric  with  the  Asiatic  species. 

The  opportunity' of  comparing  three  species  of  this  important  genus 
has  enabled  me  to  make  some  interesting  observations,  but  owing  to 
lack  of  time  I  can  now  give  only  a  general  statement  of  the  results  of 
my  studies.  I  am  led  to  make  this  statement  now,  as  the  knowledge  of 
the  fact  that  true  Lac  insects  occur  in  this  country  may  prove  of  eco? 
nomic  importance. 

The  genus  Oarteria  was  established  by  Signorett  for  the  Lac  insect 
of  commerce.  The  two  undescribed  Lac  insects  agree  with  this  one  in 
the  following  characters : 

Genus  Oabtebia  Signoret. 

Body  of  the  adult  female  sac-like  in  form,  with  no  legs,  and  imbedded 
in  a  mass  of  the  substance  known  as  lac  The  caudal  end  of  the  body 
is  furnished  with  three  prominent  tubercles ;  one,  the  largest,  consists 
of  the  caudal  segment  of  the  body  and  is  terminated  by  the  anal  ring; 
each  of  the  others  bears  at  its  distal  extremity  a  perforated  plate,  pre- 
sumably the  organ  through  which  the  lac  is  excreted;  near  the  base  of 
each  of  the  lac  tubes  is  a  large  spiracle.  In  the  triangular  space  in  closed 
by  the  three  tubercles  described  is  a  fourth  tubercle  which  bears  a  very 
prominent  spine-like  organ.  The  anal  ring  consists  of  several  plates, 
which  are  perforated  by  many  openings;  the  anal  ring  bears  ten  hairs, 
and  is  at  least  partially  surrounded  by  a  series  of  toothed  plates  and 
spines. 

Oaetebia  laooa  (Kerr).    Plate  XTX,  Fig.  2,  2g. 

Coocut  laooa  Kerr.  Phil.  Trans.,  1781,  374. 
Cooou*  flout  Fabr.  Mantissa,  1787,  H.  319. 
CurUria  laooa  (Kerr)  Signoret.    Easai,  1874, 101. 

From  a  quantity  of  commercial  stickjac  purchased  in  New  York  I  ob- 
tained specimens  of  an  insect  which  I  have  no  doubt  is  the  Coccus  {Oar- 
teria)  laooa  of  authors.  From  these  specimens  the  following  description 
and  accompanying  figures  were  drawn. 

The  best  specimens  of  this  lac  is  in  the  form  of  an  incrustation  from 
one-fourth  inch  to  three-eighths  inch  in  thickness  upon  small  twigs 

*  James  Kerr,  Philosophical  Transactions.  1781.  384. 
tEssai,1874,p.  101. 
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g~late  XIX,  Fig.  2).  This  incrustation  is  filled  with  elongated  cells, 
e  longer  axis  of  each  cell  is  at  right  angles  to  the  twig,  and  in  each 
case  the  end  of  the  cell  next  the  twig  is  small,  while  the  onter  end  is 
considerably  enlarged.  In  well-preserved  specimens  three  tubular  open- 
ings may  be  seen  extending  from  the  outer  end  of  each  cell  through  the 
incrustation  to  the  open  air,  and  in  each  cell  may  be  found  the  shriveled 
remains  pf  an  insect,  which,  when  alive,  evidently  nearly  filled  the  cell 
cell  and  determined  its  form. 

By  soaking  the  insects  in  water  they  may  be  made  to  swell  out,  and 
thus  the  natural  form  of  the  body  be  ascertained.  This  is  represented 
at  Fig.  2a.  The  cephalic  end  is.  small,  and,  in  addition  to  mouth  parts  of 
the  form  characteristic  of  the  Coorid®*  is-furniehed  with  a  pair  of  fleshy 
appendages,  Fig.  2d.  The  body  enlarges  gradually  toward  the  caudal 
end.  This  end  is  of  the  peculiar  form  described  above  in  the  character- 
ization of  the  genus.  In  a  word,  the  shape  of  the  body  is  that  of  a  jug 
with  three  necks  and  a  pointed  bottom,  the  cephalic  end  forming  the 
bottom.  Ea#h  of  the  neck-like  prolongations  of  this  jug-shaped  body 
fits  into  one  of  the  three  tubular  openings  of  the  cell.  One  of -these 
openings  is  larger  than  the  others ;  this  is  the  one  occupied  by  the  anal 
tubercle. 

The  anal  tubercle  consists  of  the  whole  of  the  last  segment  of  the  body, 
and  a  part  of  the  penultimate  segment,  Fig.  2a.  The  anal  ring  bears 
ten  hairs  and  consists  of  several  plates,  Fig.  2/.  The  hairs  of  the  anal 
ring  are  spine-like.  Each  is  curved  outward  near  the  middle  of  its 
length,  and  each  one  is  hollow  and  situated  over  a  large  opening  in  the 
plate  which  bears  it.  There  are  also  many  smaller  openings  distributed 
evenly  over  the  surface  of  the  plates. 

There  is  a  fringe  of  notched  plates  and  spines  on  that  side  of  the  seg- 
ment which  is  toward  the  lac  tubes,  Figs.  2e  and  2g.  I  have  been  un- 
able to  trace  any  tracheae  extending  to  the  numerous  openings  with 
which  the  lac  tubes  are  furnished ;  but  the  distal  extremity  of  each 
tubercle  contains  many  tubular  glands,  which  in  some  instances  I  have 
traced  to  these  openings.  The  structure  of  these  organs  is  represented 
at  Fig.  2b. 

There  are  four  spiracles,  a  large  one  at  the  base  of  each  of  the  lac 
tubercles,  and  a  pair  of  smaller  ones  near  the  head-end  of  the  body. 
Evidently  the  air  must  have  free  access  to  the  cell,  else  these  spiracles 
would  be  of  little  use.  The  air  probably  enters  through  the  opening 
made  by  the  caudal  segment.  In  all  the  specimens  which  I  have  exam- 
ined, in  which  the  insect  was  unbroken,  the  lac  tubes  were  within  the 
corresponding  tubular  openings  of  the  cell,  but  in  no  instance  have  I 
found  the  anal  tubercle  in  the  third  opening.  In  each  case  it  had  been 
withdrawn  into  the  cell,  and  occupied  a  position  just  below  the  anal 
opening,  Fig.  2a.  This  withdrawal  may  be  due  to  the  shrinking  of  the 
body  after  death ;  but  the  fact  that  it  is  always  the  anal  tubercle  that 
is  withdrawn,  and  not  either  of  the  others,  indicates  that  during  life 
this  tubercle  cannot  be  permanently  fixed  in  its  opening.  The  with- 
drawal of  the  anal  tubercle  at  intervals  would  admit  the  air  to  the  cell, 
an4  thus  provide  for  respiration.  The  peculiar  bending  of  the  hairs  of 
the  anal  ring  is  such  as  would  facilitate  the  pushing  of  the  anal  tubercle 
into  the  opening  after  it  had  been  withdrawn. 

I  have  been  unable  to  ascertain  the  function  of  the  large  spine.  As 
these  insects  are  viviparous  the  spine  cannot  be  an  ovipositor.  The 
only  author  who  I  find  makes  mention  of  it  is  Gernet,*  who  simply 

*  Einiges  ueber  Coocm  lacoa  und  deasen  Parasiten,  Moskau,  1863. 
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states  that  there  exists  midway  between  the  three  tubercles  a  small, 
thickened  spine,  which  appears  to  be  nothing  else  than  an  enlarged 
bristle  of  the  last,  or  next  to  the  last,  segment  of  the  abdomen.  He  also 
states  that  sometimes  there  are  two  of  these  spines,  and  figures  a  female 
with  two.    This  is  undoubtedly  an  error. 

The  fullest  account  which  has  been  published  respecting  this  insect 
is  that  of  H.  J.  Carter,*  in  whose  honor  the  genus  was  named.  Mr. 
Carter's  memoir  is  a  very  important  one,  but  he  has  fell  into  some 
errors.  From  his  account  it  is  evident  that  the  insect,  like  many  others 
of  the  Coccidee,  excretes  considerable  masses  of  apparently  wooly  mat- 
ter. This  matter  is  probably  excreted  by  spinnerets  upon  each  of  the 
three  caudal  tubercles,  and  projects  from  each  of  the  three  openings  in 
the  cell.  The  remains  of  these  threads  of  excretion  may  sometimes  be 
seen  in  the  stick-lac  as  it  reaches  us?  but  the  greater  part  of  them  are 
brushed  or  blown  away.  Carter  believed  these  threads  to  be  external 
trachea,  and  he  figured  internal  tracheae  communicating  With  them.  He 
even  represents  "  tufts  of  trache*©"  projecting  from  the  anus.  He  ap- 
pears to  have  overlooked  entirely  the  true  spiracles,  and  believed  the 
paired  tubercles  to  be  simply  for  respiration.  No  mention  is  made  of 
the  spine,  and  in  the  description  of  the  male  the  caudal  threads  of  ex- 
cretion are  spoken  of  as  trache®. 

Carteria  larreje,  n.  sp.    (Plate  XX,  Figs.  1-1A.) 

The  Creosote  plant  (Larrea  mexicana)  is  a  shrub  growing,  from  4  to  6 
feet  high,  very  abundantly  in  certain  regions  in  the  southwestern  por- 
tion of  the  United  States  and  in  Mexico.    It  is  said  to  form — 

a  dense  and  almost  impassable  scrub,  particularly  on  the  borders  of  the  Colorado 
desert,  where  its  luxuriant  growth  puts  a  stop  to  the  drifting  sand.  It  is  a  sure  sign 
of  a  sterile  soil,  for  wherever  it  flourishes  little  else  can  be  found,  and  although  it 
gives  the  scenery  a  beautiful,  verdant  appearance,  its  strong,  creosote-like  odor  ren- 
ders it  so  repulsive  that  no  animal  will  touch  it.  Moreover,  as  it  can  scarcely  be  made 
to  burn,  it  is  nseless  even  for  the  purpose  of  fuel.  The  resinous  matter  to  which  the 
odor  is  due  abounds  in  all  parts  of  the  plant.  The  Pimos  Indians  collect  and  form  it 
into  balls,  which  they  kick  before  them  as  they  journey  from  one  point  to  the  other  of 
their  trail.t 

This  extract  gives,  in  a  few  words,  what  was  until  recently  the  ac- 
cepted belief  respecting  American  lac.  But  in  April,  1880,  Mr.  J.  M. 
StiUman  presented  to  the  California  Academy  of  Sciences}  a  very  able 
and  important  paper  on  this  subject,  in  which  he  showed  that  the 
so-called  resinous  exudation  of  the  creosote  plant  was  apparently  identi- 
cal with  the  gum-lac  from  India.  Mr.  Stillman  also  gave  very  cogent 
chemical  and  physical  reasons  for  believing  that  in  each  case  the  lac  is 
excreted  by  the  insects  found  in  it  instead  of  being  simply  an  exuda- 
tion of  the  plant  caused  by  the  punctures  of  these  insects,  as  is  stated 
in  nearly  all  of  the  writings  on  the  subject.  The  presence  of  the  large 
and  complicated  excreting  organs,  which  I  have  termed  lac  tubes  in 
each  of  the  species  described  in  this  paper,  confirms  this  conclusion. 

A  study  of  the  insect  which  produces  the  American  lac  shows  that  it 
is  specifically  distinct  from  Carteria  Jacca.  I  therefore  propose  the  name 
C.  larrece  for  it.  In  all  the  specimens  which  I  have  seen,  the  incrusta- 
tion of  lac  is  not  as  thick  as  that  produced  by  C.  lacca,  being  rarely 
more  than  one-eighth  of  an  inch  in  thickness.    And  the  masses  excreted 

•Annals  and  Magazine  of  Natural  History,  1861,  p.p  1-10, 

tA.  Smith,  in  the  Treasury  of  Botany. 

\  See  American  Naturalist,  Vol.  XIV,  p.  788. 
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by  the  different  individuals  are  not  crowded  together  so  compactly  as 
in  the  Indian  species,  bnt  preserve  a  more  or  less  globular  form.  (See 
Plate  XX.  Fig.  1.)  In  the  case  of  isolated  masses  there  is  a  tendency 
to  a  six-looed  condition. 

This  species  is  the  smallest  of  the  three  known  Lac  insects,  the  adult 
female  being  but  little  more  than  2mm  (.08  inch)  in  diameter.  The  body 
is  nearly  globular  in  outline,  with,  however,  prominent  lac  tubes  and 
anal  tubercle.  The  caudal  spiracles  are  also  prominent.  Fig.  la  rep- 
resents an  individual  from  which  the  greater  part  of  the  lac  has  been 
dissolved.  A  specimen  treated  in  this  way  served  to  show  the  general 
form  of  the  body.  The  structure  of  the  different  organs  was  studied 
upon  specimens  which  had  been  boiled  in  caustic  potash,  and  from 
which  in  this  way  all  the  excretion  had  been  removed.  Fig.  Id  repre- 
sents the  anal  tubercle  with  the  anal  ring  and  fringe.  Fig.  1/  shows 
a  part  of  the  fringe  enlarged.  One  of  the  lac  tubes  with  its  perfor- 
ated plate  is  represented  at  Fig.  lg}  the  corresponding  spiracle  at  Fig. 
lhy  and  the  spine  at  Fig  le.    Scattered  over  the  surface  of  the  body  are 

groups  of  organs  which  appear  like  the  compound  spinnerets  of  the 
iaspinaB.  One  of  these  groups  is  represented  at  Fig.  lc.  The  male  of 
this  species  was  found,  but  in  too  mutilated  condition  for  detailed  de- 
scription. A  shrivelled  balsam-mounted  specimen  showed  the  body, 
including  the  style,  to  be  lmm  Cfa  inch)  in  length.  The  length  of  the 
style  is  two-sevenths  of  the  whole  length  of  the  body.  On  each  side  of 
the  style  there  is  a  pair  of  hairs  which  resemble  those  of  Rhizococcus 
arauoariw.  (See  Agricultural  Report,  1880,  Plate  X,  Fig.  16.)  The  an- 
tennae and  wings  are  normal.  The  sac  of  the  male  is  egg-shaped.  Only 
empty  ones  were  observed,  each  of  which  had  an  opening  at  one  end 
from  which  the  male  doubtless  emerged  (Fig.  Id).  The  sac  is  about 
l^mn  (#og  jaoh)  fa  length.    They  occur  in  masses.  , 

Oabtebia  mexioana,  n.  sp.    (Plate  XIX,  Figs.  1-1A. 

On  looking  oyer  the  collection  of  coccids  in  the  Museum  of  Compara- 
tive Zoology,  which  Dr.  Hagen  kindly  placed  at  my  disposal,  I  found  a 
twig  of  Mimosa  from  Tampico,  Mex.,  which  bore  a  number  of  globular 
or  more  or  less  stellate  masses  of  what  proved  on  further  examination 
to  be  lac.  Each  of  these  masses  contained  an  insect.  This  insect 
proves  to  belong  to  the  same  genus  as  the  two  Lac  insects  already  de- 
scribed, but  is  specifically  distinct  from  either. 

As  the  specimen  which  I  have  is  a  very  small  twig,  which  bore  only 
about  fifteen  insects^  it  may  not  represent  well  the  usual  appearance  of 
this  lac.  On  this  twig  the  lumps  of  lac  excreted  by  the  individual  insects 
occur  singly  or  are  but  slightly  massed.  Each  lump  is  six-lobed  at  its 
base;  this  is  more  marked  in  the  case  of  the  immature  specimens  than 
with  the  adults  (Plate  XTX.  Fig.  1).  This  stellate  form  of  the  lump  of  lac 
is  due  to  a  similar  form  of  the  body  of  the  insect  which  excretes  it.  Fig. 
la  represents  an  immature  female  seen  from  above,  which  is  approxi- 
mately from  the  caudal  end.  The  natural  attitude  of  the  insect  is,  like 
that  of  the  other  Lac  insects,  with  its  cephalic  end  next  to  the  plant  and 
the  caudal  end  farthest  from  it.  The  specimen  from  which  the  fignre 
was  drawn  had  been  boiled  in  caustic  potash,  and  thus  rendered  trans- 
parent. The  mouth-parts  and  antennra  are  represented  as  showing 
through  the  body  5  the  other  organs  figured  are  on  the  caudo-dorsal 
sifttface  of  the  body.  The  anal  tubercle  and  the  spine  are  well  devel- 
oped. The  perforated  plates,  the  openings  of  the  lac  glands,  are  also 
well  developed,  but  are  sessile.  This  is  the  most  obvious  difference 
between  this  stage  and  the  adult.    Closely  associated  with  each  perfo- 
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rated  plate  is  a  large  spiracle;  these  being  on  the  sides  of  the  body  are 
shown  only  in  profile. 

The  form  of  the  body  of  am  adult  female  is  represented  at  Fig.  Id. 
In  this  stage  the  lac  tubes  are  well  developed,  as  shown  in  the  figure. 
The  extremity  of  a  single  lac  tube,  with  its  perforated  plate,  is  repre- 
sented at  Fig.  le.  Four  spiracles  are  present,  one  on  each  side  of  the 
body  laterad  of  the  anal  tubercle,  and  a  pair  near  the  mouth-parts  (Fig. 
1  d).  One  of  the  caudal  spiracles  is  represented  at  Fig.  lg.  As  in  the 
other  species  of  this  genus,  the  opening  of  the  spiracle  is  surrounded  in 
each  case  with  a  number  of  spinnerets.  The  anal  ring  (Fig.  1ft)  con- 
sists of  four  plates,  two  of  which  bear  three  spines  each,  and  two  two 
spines  each.  Surrounding  the  anal  ring  is  a  pair  of  chitinous  pieces 
forming  a  riag.  This  second  ring  I  have  observed  in  many  genera  of 
this  family,  and  I  believe  the  number  and  shape  of  the  plates  of  which 
it  is  composed  will  be  found  to  afford  generic  characters.  These  two 
rings  are  partially  surrounded  by  a  fringe  of  plates  and  teeth  (Fig  If). 

A  NEW  WAX  INSECT. 

In  the  old  collection  of  the  Department  of  Agriculture  I  found  several 
twigs  of  oak  bearing  large  masses  of  bright,  yellow,  and  nearly  spheri- 
cal, sac-like  bodies  which  appear  to  be  largely  composed  of  wax.  Each 
of  the  sac-like  bodies  contained  the  shriveled  remains  of  an  insect 
which  evidently  excreted  it,  and  which  proves  to  belong  to  an  nude- 
scribed  genus  of  the  Oocwnce.  The  twigs  of  oak  belong  to  two  species, 
native  of  Arizona,  Quercus  oblongifolia  and  Quercus  wtdttlata,  variety 
Wrightn.  I  have  also  specimens  of  ihe  same  insect  from  the  Museum 
of  Comparative  Zoology  infesting  what  is  probably  Quercus  agrifoUa, 
and  which  were  collected  in  California  by  Osten  Sacken. 

Judging  from  the  specimens  before  me,  this  insect  occurs  in  suffi- 
ciently great  numbers  to  be  of  economic  importance  if  the  excretion 
oan  be  utilized  as  is  the  excretion  of  an  allied  insect  which  produces  the 
frue  white  wax  of  commerce.  The  matter  is  now  being  investigated  by 
the  cheiftist  of  the  Cornell  University  Experiment  Station,  and  will 
probably  be  discussed  in  the  next  report  of  that  institution. 

I  submit  the  following  characterization  of  the  genus  to  which  this 
insect  belongs: 

Cerooocous,  new  genus. 

Adult  female  dpodus ;  body  covered  with  a  layer  of  waxy  excretion, 
which  forms  a  continuous  sheet,  not  composed  of  a  number  of  plates 
more  or  less  closely  united,  as  in  Oeroplastes.  The  excretion  forms  a 
complete  sac  about  the  body  of  the  insect.  At  the  caudal  end  of  this 
sac  there  is  an  opening;  and  on  the  dorsal  part  near  the  center  the 
larval  skin  is  imbedded  but  plainly  visible.  The  adult  female  is  pro- 
vided with  spinnerets  of  two  kinds,  which  may  be  designated  as  double 
gores,  and  simple  pores,  respectively.  Anal  segment  with  the  two 
caudal  lobes  characteristic  of  the  CocoinsB :  anal  ring  with  eight  spines; 
anal  plate  of  a  single  piece,  and  situated  dorso-caudad  of  anal  ring. 
Mentum  of  two  segments. 

Cerooocous  quercus,  n.  sp.    (Plate  XX,  Figs.  2-2*.) 

Sao  of  female.— The  sac  in  which  the  body  is  inclosed  is  bright  yellow 
in  color,  elliptical  in  outline,  very  convex  above.  The  lateral  margin 
bears  a  row  of  tubercles  which  evidently  correspond  to  the  segments  of 
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the  body.  Length  &**  (.24  inch),  width  &**  (.2  inch).  Usually  these 
sacs  are  more  or  less  massed  around  the  twig.    (Plate  XX,  Fig.  2.) 

The  form  of  the  sac  of  the  immature  female  is  represented  by  Fig.  2b. 
The  larval  skin  occupies  the  center  of  the  dorsal  surface,  and  the  ex- 
cretion forms  a  thick  ring  around  this  skin. 

FemaJe.-^-The  body  of  the  female  is  elliptical  in  outline,  with  neither 
legs  nor  antennae.  The  caudal  end  of  the  body  is  terminated  by  two 
prominent  lobes  (Fig.  2e\  each  of  which  bears  a  long  terminal  bristle 
and  several  shorter  ones.  The  anal  ring  is  situated  in  a  deep  depres- 
sion, from  which  the  spines  of  the  ring  hardly  project  This  is  repre- 
sented in  optical  section  in  Fig.  2e.  Dorso-caudad  of  the  anal  ring, 
near  the  opening  of  the  depression  in  which  this  ring  is  situated,  is  the 
anal  plate.  The  edge  of  it  is  represented  as  a  line  extending  from  the 
base  of  one  lobe  to  the  other  in  Fig.  2e.  Scattered  over  the  surface  of 
the  body  are  a  large  number  of  paired  pores.  These  are  represented  in 
Figs.  2e  and  2e.  A  few  single  pores  occur  also.  Near  the  caudal  end 
of  the  body  there  are  several  round  bodies,  which  I  have  termed  the 
madreporiform  bodies  (Fig.  2c). 

Sac  of  male. — The  sac  of  the  male  is  oval,  with  an  opening  at  one  end 
from  which  the  male  emerged  (Fig.  2d).    The  male  was  not  observed. 

NOTE  ON  THE  STRUCTURE  OF  MEALY  BUGS, 

In  Dattylopiut,  and  presumably  in  other  genera  of  the  CoccinaB.  the 
opening  of  the  oviduct  is  distinct  from  that  of  the  posterior  end  of  the 
alimentary  canal,  being  on  the  ventral  side  between  the  sixth  and  seventh 
abdominal  segments.  I  have  watched  a  female  during  the  act  of  oviposit- 
ing, so  there  is  no  doubt  respecting  this  matter.  Consequently  the  ex- 
pression ano-genital  ring,  which  has  been  applied  by  authors  to  the  ring 
of  hairs  and  spinnerets  at  the  caudal  end  of  the  body,  is  not  correct 
The  term  anal  ring  is  the  appropriate  one. 

We  have  also  observed  in  Dactylopius  a  pair  of  openings  on  the  dorsal 
Bide  of  the  sixth  abdominal  segment,  which  are  evidently  homologous 
with  the  honey  tubes  of  the  Aphididea.  A  female  mealy-bug  was  gently 
rubbed  near  the  caudal  end  of  the  body,  when  suddenly  there  appeared 
two  drops  of  a  clear  fluid,  resembling  in  appearance  the  honey-dew  of 
planWice.  This  experiment  was  repeated  many  times  and  with  many 
specimens.  Mr.  Pergande  assures  me  that  he  has  observed  a  similar 
excretion  from  a  pair  of  openings  on  the  cephalic  margin  of  the  first 
thoracic  segment  also. 
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Sib:  I  hare  the  honor  to  submit  the  following  notes  on  matters  per- 
taining to  the  duties  and  objects  of  this  division: 

THBEPS  ON  GRAPES. 

For  several  years  theforeign  grape  vines  under  glass  have  been  severely 
injured  by  thrips.  All  efforts  and  expedients  to  eradicate  them  have  been 
but  partially  effective.  Doling  the  early  part  of  the  growing  season 
the  insects  could  be  kept  in  check,  either  by  fumigations  with  tobacco, 
syringing  with  water  in  which  tobacco  had  been  steeped,  or  spraying  the 
fbliage  frith  a  weak  solution  of  quassia  chips;  but  when  the  fruit  ap- 
proached maturing,  or  rather  when  it  commenced  to  color,  these  appli- 
cations had  to  be  discontinued,  so  that  the  fruit  would  not  be  rendered 
unfit  for  use;  then  the  insects  yould  increase  rapidly  anfl  injure  the 
foliage  so  that  the  fruit  became  comparatively  worthless.  Further  than 
this,  the  annual  destruction  of  the  foliage  before  the  growth  was  ma- 
tured was  gradually  weakening  the  plants,  so  that  their  utter  destruction 
was  only  a  question  of  time  unless  some  means  could  be  adopted  to 
annihilate  the  insects. 

This  means  has  been  adopted.  It  consists  simply  in  covering  the 
floor  of  the  house  with  tobacco-stems,  the  reftise  of  cigar  manufactories ; 
this  mulching  proves  quite  effectual,  as,  since,  the  application  was  made, 
no  thrips  have  been  seen,  and,  although  the  insects  had  spread  con- 
siderably before  the  tobacco-stems  were  used,  they  rapidly  disappeared 
after  the  application. 

It  is  perhaps  worthy  of  remark  that,  since  using  the  tobacco  mulch- 
ing, no  sign  of  mildew  has  been  observed  on  the  grapes.  Of  course  it 
is  known  that  mildew  may  be  avoided  by  strict  attention  to  ventilation, 
but  in  the  early  part  of  the  season,  when  the  ventilators  have  to  be 
closed  at  night  and  opened  during  the  morning,  it  is  not  always  practi- 
cable to  prevent  cold  currents  of  air  from  striking  some  portion  of  the 
foliage,  a  circumstance  which  will  induce  fungus  growths  on  the  leaves j 
not  the  slightest  indication  of  mildew  has  been  observed  since  the 
tobacco-stems  were  sprinkled  over  the  floor. 

Letters  are  frequently  referred  to  this  Division  containing  inquiries 
regarding  the  adaptability  of  various  tropical  and  semi-tropical  plants 
for  cultivation  in  Southern  Florida  and  in  Southern  California.  Many 
of  the  plants  about  which  information  is  sought  are  probably  too  trop- 
ical in  their  nature  to  succeed  well  in  any  part  of  the  United  States, 
but,  when  we  take  into  consideration  the  almost  tropical  character  of 
the  indigenous  vegetation  of  Southern  Florida,  it  may  not  be  well  to 
pronounce  too  decidedly,  in  advance  of  practical  tests,  in  regard  to  the 
successful  culture  of  any  tropical  product. 
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The  following  Botes  on  some  of  the  plants  which  have  been  the  sub- 
jects of  special  inquiry  are  submitted  as  information  to  those  who  are 
interested  in  them,  and  also  as  they  may  beavailable  for  future  reference; 

The  tamarind  tree  (Tamar%7tdu8  indica). 

This  plant  is  a  native  of  the  East  and  West  Indies,  Arabia,  and  Egypt 
In  general  appearance  it  somewhat  resembles  the  yellow-locust  tree,  but 
the  branches  are  more  of  a  spreading  character;  its  pinnate  leaves  are 
sensitive  to  cold,  closing  up  like  the  well-known  sensitive  plant  of  the 
gardens.  It  is  sometimes  cultivated  in  warm  conservatories,  where  it 
frequently  produces  its  fragrant  flowers  and  occasionally  ripens  its  fruit. 

There  are  two  very  distinct  varieties  of  the  tamarind ;  the  kind  indi- 
genous in  the  East  Indies  has  larger  fruits  than  that  cultivated  in  the 
West  Indies.  The  East  India  tamarind  fruit  is  from  4  to  6  inches  in 
length,  and  consists  of  a  brown,  brittle  shell,  containing  from  6  to  10 
seeds  enveloped  in  a  soft,  acid  pulp,  the  whole  being  held  together  by  a 
thin  membranous  covering.  They  are  darker  m  color,  and  have  a  larger 
and  sweeter  pulp  than  the  West  Indian  variety,  and  can  be  preserved 
without  any  addition  of  sugar  or  sirup.  The  West  India  tamarind  has 
pods  from  2  to  4  inches  in  length,  containing  from  2  to  4  seeds  in  each.  The 
outer  pericarp,  or  shell,  having  been  removed,  they  are  placed  in  casks 
in  layers  with  sugar;  when  packed,  the  interstices  are  filled  by  pouring 
boiling  sirup  into  the  cask,  which  is  closed  up  after  the  contents  have 
cooled. 

The  West  India  variety  is  considered  to  be  hardier  than  that  culti- 
vated m  the  East,  but  the  fruit  is  not  so  highly  prized.  But  none  of 
them  will  grow  in  climates  where  frosts  occur. 

The  ohebukoyer  (Anona  oherimoUa). 

The  Oherimoyer  or  soft-fruited  custard  apple  is  a  medium  sized  tree, 
a  native  of  Peru,  New  Grenada,  and  other  parts  of  South  America.  It 
is  cultivated  to  some  extent  in  these  and  other  tropical  regions  for  the 
sake  of  its  fruits,  which  are  highly  esteemed  by  the  natives  of  those 
countries.  The  fruit  is  large,  from  2  to  4  pounds  in  weight.  The  flesh 
is  sweet,  slightly  fragrant,  and  about  the  consistency  of  a  custard. 

The  sweet  sop  (Anona  tqucmmosa). 

This  tree  is  cultivated  both  in  the  East  and  West  Indies  for  the  sake 
of  its  fruit,  which  is  called  the  Sweet  sop.  It  is  an  egg-shaped,  fleshy 
fruit,  covered  with  a  thin  tubercular  coat;  it  has  a  thick  rind  which  in- 
closes a  soft,  sweet  pulp  of  a  peculiar  flavor,  not  much  relished  by  those 
unaccustomed  to  its  use,  but  it  is  highly  esteemed  by  the  natives. 

The  leaves  of  the  tree  have  a  disagreeable  odor,  and  the  seeds  con- 
tain an  acrid  principle  which  is  fatal  to  insects;  and  a  powder  made 
from  the  seeds  is  used  for  the  destruction  of  insects  on  animals. 

The  bullock's  heabt  apple  (Anona  reticulata)  and  the  alliga- 
tor apple  (Anona  palustris)  are  sometimes  mentioned  among  fruits 
worthy  of  culture,  but  compared  with  our  cultivated  fruits  they  are 
unworthy  of  notice. 

BBOHELIA  BYLVESTRIS  AKD  BBOMELIA  KARATAS. 

These  plants  belong  to  the  pineapple  family,  and  contain  a  fine,  tough 
fiber  in  their  leaves,  which  is  known  in  the  West  Indies  as  silk-grass;  in 
Central  America  it  is  known  as  pita,  and  "in  Mexioo  as  istle,  and  some- 
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times  as  ixtle  fiber.  The  silky  fibers  are  held  together  by  gummy  matter 
which  is  capable  of  "being  dissolved,  after  which  the  fibers  are  easily  sep- 
arated. The  primitive  mode  of  preparing  this  fiber  is  by  steeping,  beat- 
ing, and  scraping  the  leaf  jin  a  green  state.  After  the  removal  of  the 
glutinous  matter  it  is  combed  out  and  rubbed  by  hand  until  the  fibers  are 
separated.  When  the  plant  is  young  the  fibers  are  fine  and  white:  in 
older  plants  it  is  longer  and  coarser.  The  broken  leaves  are  worked 
into  a  good  paper  fiber.  The  fiber  from  these  plants  is  known  in  British 
Guiana  as  corawa  fiber. 

The  Bromelias  are  short-stemmed  plants,  having  a  densely  packed 
head  of  stiff  leaves  which  are  from  3  to  6  feet  in  length  and  2  to  3 
Inches  in  width.  They  are  sometimes  used  for  hedges,  for  which  they 
qre  well  adapted.  They  are  cultivated  in  a  manner  similar  to  that 
adopted  wfch  pineapples  in  Florida,  and  are  propagated  mainly  from 
off-sets  or  suckers  from  the  stem. 

The  parag-uay  tea  tree  (Ilex  pcvraguayensis). 

This  is  a  large  growing  tree,  a  native  of  South  America,  where  its 
leaves  are  collected  and  used  in  infusion  as  an  article  of  food,  under  the 
name  of  mat6. 

In  rich  soils  the  tree  *dll  reach  to  a  height  of  from  70  to  90  feet;  from 
the  accounts  of  some  it  is  said  to  be  confined  to  mountain  slopes,  never 
appearingontable-landsnoron  the  broad  plains  which  skirt  the  fiver  beds, 
while  others  mention  that  the  tree  is  plentiful  in  all  the  moist  valleys 
that  branch  out  of  the  extensive  chain  of  mountains  that  divide  the 
paters  of  the  Parana  and  Paraguay  Rivers.  It  is  well  understood,  how- 
ever, that  the  leaves  of  various  species  of  Ilex  are  collected  in  common 
by  tne  Aatives,  and  that  the  trees  are  found  over  a  widely-extended  range 
of  country  and  in  a  diversity  of  soils  and  situations. 

The  "Herva  de  Palmeiro,"  of  the  Brazilians  is  produced  from  different 
species  of  Ilex  which  grow  on  the  banks  of  the  river  Uruguay,  and  the 
leaves  are  considered  to  be  equal  in  value  as  a  beverage  to  that  of  the 
mati  or  herva  yerba  of  Paraguay. 

The  tea  as  prepared  in  Brazil  is  a  mixture  of  the  leaves  of  two  very 
distinct  species,  the  Ilex  gigantea,  whifch  has  large  leaves  and  yields  the 
arttble  known  as  herva  mama,  or  mild  mat6,  and  the  Ilex  Htmboldtiana, 
yielding  herva  brava,  or  wild  mat6. 

The  Herva  de  Palmeira  is  considered  equal  to  best  Paraguay  tea;  the 
mama  and  brava  are  considered  inferior,,  although  when  mixed  in  cer- 
tain proportions  a  mat6  equal  to  the  genuine  Paraguay  yerba  is  pro- 
duced. 

Fdr  the  preparation  of  mat6  proper  the  leaves  are  dried,  or  rather 
roasted,  in  cast-iron  pans  set  in  brickwork  and  heated  by  fires  under- 
neath; when  the  leaves  are  sufficiently  heated  they  are  pounded  in  stamp- 
ing-mills worked  by  water  or  steam  power  until  reduced  to  powder,  and 
then  packed  in  bags  by  means  of  presses. 

There  are  three  qualities  or  sorts  of  yerba  known  in  the  South  Amer- 
ican markets.  The  best  is  said  to  be  prepared  from  the  young  leaves 
when  they  are  about  half  expanded  from  the  bud,  called  eaa-cuys;  the 
second  consists  of  the  full-grown  leaves,  carefully  picked»and  separated 
from  twigs,  and  frequently  the  midrib  and  veins  of  the  leaves  are  re- 
moved; this  is  called  caarmvra;  the  third  is  the  cda-guaza,  or  Yerva 
de  Paloe,  made  from  older  leaves,  carelessly  broken  up  with  the  small 
branches  and  leaf-stalks,  all  of  which  undergo  the  roasting  and  pound- 
ing process  together. 
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The  leaves  are  also  collected  and  dried  in  a  similar  manner  to  that 
adopted  in  the  preparation  of  Chinese  tea.  This  is  called  mat£  in  leaf, 
and  is  prepared  for  use- by  infusion  and  taken  with  milk  and  sugar  the 
same  as  ordinary  tea.  Mat6  in  powder  is  also  prepared  by  infusion,  by 
putting  into  a  small  vessel  -about  an  ounce  of  the  powder  and  pooling 
boiling  water  over  it  j  as  the  fine  dust  does  not  fall  to  the  bottom  but 
remains,  suspended  in  the  water,  the  mat6  is  taken  by  means  of  a 
sucker,  that  is,  a  tube  terminating  in  a  small  hollow  ball,  pierced  with 
.very  fine  holes. 

Mat6  contains  theine,  the  same  active  principle  as  tea  and  coffee,  but 
it  is  not  possessed  of  their  volatile  and  empyreumattc  oils;  it  contains 
less  essential  oil,  and  is  th^rpfore  not  so  exciting  as  coffee  or  tea;  it  con- 
tains more  resin  than  coffee,  less  than  tea;-  it  is  therefore  more  diuretic 
than  coffee,  and  is  as  stimulating  as  tea.  Chemical  analyses  show  that 
it  contains  nearly  double  the  quantity  of  theine  that  the  same  weight 
of  grains  of  coffee  contains,  and  about  the  sape  quantity  as  tea  leaves. 
The  Brazilians  recommend  matt  as  a  nourishing,  warm,  aromatic,  stim- 
ulating diuretic  and  very  cheap  beverage;  its  extreme  cheapness  is  a 
guarantee  of  its  genuineness,  as  it  is  not  worth  adulterating. 

The  trees  furnishing  these  leaves  are  not  known  to  be  cultivated  any- 
where. The  natural  forests  seem  to  be  aj>le.  so  far,  to  supply  the  con- 
sumptive demands.  The  Department  has  had  repeated  inquiries  regard- 
ing the  best  climatic  conditions  for  the  culture  of  the  plants,  and  how 
plants  may  be  obtained;  to  the  former  inquiry,  it  would  seem  to  require 
a  strictly  tropical  climate,  and  as  to  propagation,  no  satisfactory  infor- 
mation has  been  obtained. 

The  chooolate-plant  (Theobroma  cacao). 

This  is  a  small  tree,  reaching  from  16  to  20  feet  in  height,  a  native  of 
tropical  America,  where  it  is  cultivated  to  a  large  extent  for  the  sake  of 
its  fruits,  which  contain  the  seeds  called  cacao-seeds.  It  is  also  culti- 
vated in  some  of  the  West  India  Islands  and  in  other  tropical  countries. 

Young  plants  are  raised  from  seeds  which  are  sown  in  nursery  rows, 
and  transplanted  wheii  two  years  old.  Bich  bottom-lands  are  preferred 
for  starting -a  plantation;  the  .plants  are  placed  about  15  feet  apart  and 
shaded  by  bananas  and  similar  fast-growing  plants.  They  come  well 
into  bearing  when  five  or  six  years  old,  and  in  well  managed  planta- 
tions receive  careful  culture  so  as  to  thoroughly  repress  all  other 
growths.  It  is  said  that  there  are  several  varieties  in  cultivation,  some 
being  better  fitted  for  hilly  situations,  but  the  best  seeds  are  from  plaints 
growing  in  rich,  low-lying  lands,  it  is  probable  that  some  of  the  hardier 
varieties  would  flourish  in  the  wanner  portions  of  the  Southern  States, 
but  it  may  be  doubted  as  proving  a  profitable  culture. 

The  fruits  of  the  cacao  very  much  resemble  small  cucumbers;  they 
vary  in  length  from  6  to  10  inches  and  from  3  to  5  inches  in  width.  Each 
fruit  contains  from  50  to  100  seeds,  imbedded  in  pulp;  these  seeds  fur- 
nish the  cacao  of  commerce. 

The  fruits  remain  green  until  within  a  short  time  of  ripeuingj  after- 
wards they  rapidly  change  to  a  yellow  color,  when  they  are  ready  to  be 
gathered.  As  thev  become  dry  the  outside  pod  shrivels  and  changes 
to. a  brown  color;  they  are  then  split  open,  the  seeds  taken  out,  cleaned 
from  the  pulpy  matter  adhering  to  them,  and  subjected  to  a  process  of 
fermentation  for  several  days,  which  improves  their  color ;  they  are  then 
dried  in  the  son  for  some  time,  and  afterwards  packed  for  shipping. 
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TURMERIC. 

This  substance  is  produced  by  the  Ourouma  tonga,  a  low-growing  her- 
baceous plant,  a  native  of  the  East  Indies^  but  widely  spread  and  culti- 
vated over  the  West  Indies,  Central  America,  and  other  warm  countries. 
The  culture  of  the  plant  is  similar  to  that  of  the  arrowroot.  A  rich 
soil  is  necessary  to  produce  the  best  root-stalks.  The  old  roots  only 
yield  turmeric;  the  young  tubers  furnish  a  kind  of  arrowroot.  The 
plants  are  increased  by  division ;  they  a^e  set  out  in  rows  and  cultivated 
like  potatoes.  It  is  an  easily  managed  crop  so  far  as  culture  is  con- 
cerned. 

The  article  turmeric  is  prepared  by  reducing  the  roots  to  powder, 
which  acquires  a  fine  yellow  color.  It  is  used  for  various  purposes,  such 
as  an  ingredient  in  cookery  dishes,  as  chemical  tests  for  the  presence  of 
alkalies,  and  to  some  extent  in  medicine. 

The  Sicilian  sumao  (Rhus  eoriaria). 

This  small  tree  is  a  native  of  Southern  Europe,  where  it  is  cultivated 
for  the  tannin  contained  in  its  leaves,  which  formsh  the  sumac  of  com- 
merce. It  is  largely  grown  in  Sicily,  near  Palermo  and  Alcamo,  that 
grown  near  the  former  place  being  considered  of  superior  quality  to  that 
grown  on  the  south  or  eastern  coasts.  To  grow  sumac  in  perfection 
requires  a  soil  of  only  medium  fertility;  it  is  found  that  a  very  luxuriant 
growth  is  .produced  at  the  expense  of  the  tannin  principle;  an  exposure 
to  sun  on  a  southern  slope  is  also  favorable  to  an  increase  of  tannin. 

The  planting  of  sumac  is  effected  in  a  manner  very  similar  to  that 
adopted  by  farmers  in  planting  potatoes ;  furrows  are  drawn  about  3  feet 
apart,  in  which  pieces  of  the  running  roots  of  the  plant  are  deposited  at 
regular  spaces  about  2  feet  apart,  and  covered  by  turning  a  farrow  over 
them  with  the  plow.  This  planting  takes  place  in  early  spring,  and  for 
the  first  year  the  only  care  is  to  keep  the  ground  free  from  weeds.  In 
the  fall  the  young  plants  are  headed  down — cutting  them  back  to  near 
the  surface  of  the  ground ;  this  is  done  for  the  purpose  of  increasing 
the  number  of  shoots  for  the  growth  of  the  ensuing  year.  In  some 
plantations  this  heading  back  is  continued  to  the  second  year's  growth, 
under  the  belief  that  it  increases  the  value  of  the  leaves. 

The  harvesting  process  is  very  similar  to  that  adopted  in  making  hay 
from  grass ;  the  branches  are  mown  ovet  and  carefully  cured  by  drying 
in  the  sun.  After  being  thoroughly  dried  the  leaves  are  threshed  from 
the  branches ;  they  are  then  collected  and  ground  to  powder  by  a  sys- 
tem of  millstones  set  on  edge,  running  on  a  smooth,  hard  surface?  on 
which  the  leaves  are  placed,  various  methods  are  adopted  in  grinding, 
the  desideratum  being  to  produce  a  fine  powder.  After  being  cleaned 
of  small  portions  of  branches  by  sifting  it  is  ready  for  market. 

A  plantation  is  not  expected  to  remain  profitable  for  a  longer  period 
than  10  years.    The  average  yield  is  2,600  pounds  per  acre. 

The  japan  varnish  tree  {Rhus  vernidfera). 

This  plant  yields,  in  part  at  least,  the  varnish  used  for  lacquer- work 
in  Japan.  It  is  a  low  growing  tree,  seldom  exceeding  20  feet  in  height, 
and  is  sufficiently  hardy  to  stand  the  climates  over  a  large  portion  of  the 
United  States.  The  varnish  is  collected  from  incisions  made  in  the  tree 
during  the  heatof  summer;  at  first  it  is  of  a  milky  white  color,  but  turns 
black  by  exposure  to  the  air.    The  preparation  of  the  article  to  be  var- 
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nished  is  an  important  process  of  the  art  of  lacquering.  It  has  been  said 
that  the  modern  lacquer  is  of  an  inferior  quality  to  that  of  the  ancient, 
and  that  the  Japanese  have  lost  the  secret  of  its  preparation;  to  this  it 
has  been  replied  that  less  care  is  now  given  to  the  work,  and  that  when 
the  articles  are  prepared  by  repeated  coatings  of  lime,  gum,  and  soft, 
coarse  clay,  first  allowed  to  harden  and  then  scraped  and  rubbed  off,  until 
the  surface  is  rendered  exceedingly  hard  and  smooth,  and  afterwards 
receiving  as  many  as  fifty  coats  of  the  varnish,  each  coat  being  allowed 
to  dry  in  a  close,  dark  room,  and  severely  rubbed  down  before  receiv- 
ing the  next  coating,  that  the  surface  becomes  perfect  and  as  durable 
as  the  older  specimens  of  this  kind  of  work. 

The  lee-chee  tree  (Nephdium  UtcM). 

This  tree  is  cultivated  in  orchards  in  Southern  China  for  its  fruits, 
which  are  highly  esteemed  in  that  country,  and  in  a  dried  state  are 
exported  in  considerable  quantities. 

The  tree  grows  to  a  height  of  from  25  to  30  feet  It  may  be  cultivated 
in  many  of  our  Southern  States  if  found  to  be  profitable.  The  fruits 
occasionally  appear  among  other  articles  of  import,  but  it  is  believed 
that  the  culture  would  not  be  remunerative ;  it  is  also  known  as  the 
Lichi,  or  Litechi.  The  fruits  are  produced  in  small  bunches:  the  sin- 
gle berries  are  nearly  round,  about  one  inch  in  diameter,  ana  covered 
with  small,  wart-like  protuberances.  When  ripe  they  are  of  a  reddish 
color,  and  contain  a  pulp  of  the  consistence  of  honey,  and  of  a  very 
sweet,  pleasant  flavor.  As  seen  in  commerce,  in  the  dried  state,  they 
present  a  crinkled  appearance,  are  dark  in  color,  and  somewhat  resem- 
ble prunes. 

An  allied  species,  Nephelium  longanum,  is  known  in  China  as  the 
langan  tree.  It  is  also  subjected  to  cultivation  in  that  country.  The 
fruits  are  much  like  those  of  the  lee-chee,  only  they  are  smooth,  and 
have  a  very  tender  skin  which  incloses  a  thin  layer  of  semi-transparent 
pulp  which  has  a  pleasant,  subacid  flavor,  and  to  which  the  Chinese 
ascribe  medicinal  qualities. 

The  sago  palms  (Bogus  rumphii  and  Sagus  Icevis). 

These  palms  are  natives  of  the  islands  of  the  Indian  Archipelago,  and 
yield  the  palmaceous  starch  called  sago.  The  first  mentioned  is  known 
as  the  prickly  sago  palm;  it  forms  a  tree  30  to  40  feet  in  height,  the  leaf- 
stalks being  armed  with  sharp  spines  from  half  an  inch  to  an  inch  in 
length.  The  second  mentioned  species  is  spineless,  and  is  called  the 
spineless  sago  palm;  this  grows  somewhat  taller  tnan  the  other  and 
furnishes  the  largest  portion  of  the  sago  of  commerce.  These  plants 
thrive  well  only  in  marshy  or  even  mfuddy  soils,  where  there  is  constant 
water  about  their  roots;  they  receive  nothing  of  what  might  be  termed 
cultivation,  and  a  plantation,  when  once  established,  may  be  maintained 
fbr  an  indefinite  period,  as  they  throw  out  lateral  shoots,  which  grow  up 
and  take  the  place  of  the  older  trunks,  which  are  removed  for  the  sake 
of  the  starch. 

The  time  for  collecting  the  sago  is  immediately  after  the  flower-spike 
makes  its  appearance  on  the  plant,  which  generally  occurs  when  the  tree  is 
12  or  14  years  old.  In  order  to  procure  it  the  tree  is  felled  and  the  trunk 
cut  into  pieces  about  6  feet  in  length,  which  are  split  open  and  the  pith 
taken  opt ;  this  pith  is  pounded  to  a  coarse  powder  and  thrown  into 
water,  which  is  afterwards  drained  off  from  the  pulpy  mass,  and  the 
starch  is  removed  with  the  water.    On  being  allowed  to  stand  undis- 
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turbed  for  a  short  time  the  farpa  subsides  and  the  water  is  removed 
from  it,  and  the  article  is  purified  by  successive  washings  with  pure 
water.  This  is  the  sago  meal,  from  which  is  manufactured  the  pearl 
sago  of  commerce. 

An  ordinary  sized  tree,  of  14  years'  growth,  yields  from  600  to  800 
pounds  of  this  nutritious  matter. 

ALOES. 

The  aloes  of  commerce  are  furnished  by  several  species  of  the  aloes 
family,  but  mainly  by  Aloe  vulgaris.  Aloe  spicata,  and  Aloe  soeotfma. 

The  aloes  are  usually  short-stemmed  plants,  having  thick,  fleshy  leaves: 
they  are  easily  propagated  by  side-shoots,  or  suckers  from  the  roots,  and 
can  be  cultivated  in  fields  like  cabbages. 

The  most  esteemed  aloes  of  commerce  is  that  furnished  by  Aloe  $oco- 
trina,  a  native  of  the  island  of  Socotra,  on  the  south  coast  of  Arabia, 
in  the  Indian  Ocean.  This  appears  in  commerce  in  pieces  having  a 
yellowish  or  reddish-brown  color;  occasionally  it  appears  of  a  lighter 
color,  but  becomes  darker  by  exposure  to  the  air.  The  color  of  its 
powder  is  a  golden-yellow,  and  it  has  a,  peculiar  but  not  unpleasant 
odor,  and  a  bitter^  disagreeable  taste,  with  an  aromatic  flavor.  Socotrme 
aloes  is  held  in  high  esteem. 

Hepatic  aloes  is  considered  to  be  an  inferior  selection  from  the  soco- 
trine. 

Barbadoes  aloes  is  produced  in  the  West  Indies  from  Aloe  vulgaris,  a 
widely  diffused  species,  extending  to  Arabia  and  the  African  coast. 
The  color  of  this  article  is  generally  dark  brown  or  black,  but  sometimes 
it  is  of  a  reddish-brown  or  liver  color,  or  some  intermediate  shade.  It 
has  a  dull  fracture,  and  the  powder  is  of  a  dull,  olive-yellow  color.  It 
is  made  by  expressing  the  juice  from  the  leaves,  or  chopping  them  and 
then  evaporating  their  decoction  until  it  has  attained  such  a  consistence 
that  it  will  harden  in  cooling,  when  it  is  poured  into  vessels  and  allowed 
to  concrete.    Barbadoes  aloes  is  in  great  demand  in  veterinary  practice. 

Cape  aloes  is  the  product  of  Aloe  spicala,  and  is  from  the  Gape  of  Good 
Hope.  It  is  sometimes  called  shining  aloes.  When  freshly  broken  it 
has  a  very  dark-olive  or  greenish  color,. approaching  to  black.  Its  odor 
is  strong  and  disagreeable.  When  hard  it  is  very  brittle  and  easily 
powdered,  but  in  very  hot  weather  it  becomes  soft  and  tenacious.  Hie 
quality  of  the  drug  depends  much  upon  the  method  of  preparing  it. 
The'finest  kind  is  that  obtained  by  exudation  and. subsequent  inspissa- 
tion  in  the  sun.  The  plan  of  bruising  and  expressing  the  leaves  and 
boiling  down  the  juice  yields  an  inferior  article,  as  a  large  portion  of  the 
liquor  is  derived  from  the  mucilaginous  juice  of  the  parenchyma.  The 
worst  plan  is  said  to  be  that  of  boiling  the  leaves  in  water  and  evapor- 
ating the  decoction. 

The  bitter,  resinous  juice  from  which  the  drag  is  prepared  is  stored 
up  in  vessels  lying  beneath  the  skin  of  the  leaves.  The  juice  is  collected 
by  cutting  off  the  leaves  dose  to  the  stem  and  placing  them  at  once  into 
tubs  in  an  upright  position,  so  that  the  sap  may  flow  freely  from  the 
cut  surface.  The  crude  juice  is  then  exposed  to  the  sun,  where  it  is 
gradually  evaporated  to  a  proper  consistence,  and  is  then  poured  into 
vessels,  where  it  hardens  into  a  black,  compact  mass.  Much  of  the  value 
of  the  article  depends  upon  the  care  bestowed  upon  its  preparation*  for 
market. 

Horse  aloes  is  a  very  coarse  article  made  from  refuse  leaves,  and  is 
used  in  veterinary  medicine. 
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The  clove  tree  (CaryopkyUw aromaHcus). 

This  is  an  evergreen,  and  attains  to  a  height  of  from  20  to  25  feet  It 
is  a  native  of  the  Molucca  Islands,  but  has  been  introduced  and  culti- 
vated very  generally  throughout  the  East  and  West  Indies. 

In  forming  a  plantation  the  trees  are  planted  in  rows  about  16  feet 
apart,  and  the  soil  is  kept  clean  and  mellow  by  cultivation.  The  cloves 
of  commerce  are  the  unopened  flower-buds ;  these  are  collected  before 
they  expand  by  beating  them  down  with  reeds,  and  are  received  on 
sheets  spread  for  the  purpose.  They  are  prepared  for  market  by  smoking 
them  brown  over  a  slow,  wood  fire,  and  Anally  drying  them  ftdly  in  the 
sun.  The  quality  of  the  clove  is  greatly  influenced  by  climate,  and 
although  they  are  largely  produced  in  many  parts  of  the  world  those 
from  the  Moluccas  are  held  in  the  highest  esteem. 

The  best  cloves  are  dark  in  color,  heavy,  and  strongly  fragrant,  the  ball 
on  top  being  unbroken,  and  yielding  oil  when  pressed  by  the  finger-nail. 
They  contain  from  37  to  20  per  cent,  of  essential  oil,  which  is  extremely 
pungent,  and  is  specifically  heavier  than  water.  When  they  are  n$wly 
gathered  a  certain  quantity  of  on  may  be  obtained  by  pressure;  the 
cloves  are  impaired  in  value  by  this  operation,  but  they  are  mixed  with 
sound  samples,  where,  however,  they  can  be  detected  by  their  pale 
color,  shriveled  appearance,  and  lack  of  flavor. 

The  Chinese  tallow  tree  (Excacaria  sdnfera). 

This  tree  &as  been  introduced  into  many  semi-tropical  climates  and 
has  become  common  in  some  of  the  Southern  States.  The  fruit  yields  a 
kind  of  tallow,  which  is  separated  from  it  by  steaming;  this  is  effected 
by  placing  the  fruit  in  wooden  cylinders  having  numerous  holes  in  the 
bottom.  These  are  fitted  over  caldrons  of  boiling  water,  which  softens 
the  tallow;  the  mass  is  then  bruised  in  a  mortar:  afterwards  it  is  placed 
in  straw  mats  and  the  oil  squeezed  out  under  neavy  pressure,  when  it 
soon  hardens  into  a  white,  brittle,  opaque  mass.  This  tallow  melts  at 
104°  F.,  and  is  composed  mainly  of  tripalmatine,  a  substance  which  is 
saponified  by  alcoholic  potash  and  produces  palmitic  acid.  It  is  used 
for  candle-making  in  China;  the  candles  are  coated  with  insect  wax  to 
prevent  them  from  becoming  soft  in  hot  weather ;  they  are  generally 
colored  red  or  green,  and  compare  favorably  with  those  made  from 
spermaceti. 

An  oil- is  also  extracted  from' the  kernels  which  burns  well  in  lamps; 
a  good  black  dye  is  obtained  from  the  leaves;  the  wood  of  the  tree  is 
very  hard  and  is  used  by  the  Chinese'for  printing-blocks. 

tfhe  tree  is  of  free  growth  and  will  grow  in  any  ordinary  arable  soil. 
It  is  easily  raised  from  seeds  and  soon  reaches  to  a  fruiting  condition, 
so  that  a  plantation  of  them  may  be  secured  in  a  few  years. 

The  ohooho,  or  ohayote  root. 

These  names  are  given  to  the  root  of  a  climbing  plant,  indigenous  to 
Mexico,  South  America,  and  the  West  Indies,  where  it  is  cultivated  for 
the  sake  of  its  edible  roots  and  fruits.  The  botanical  name  of  the  plant 
is  Sechium  edule.  The  root  is  fleshy  and  large,  some  specimens  weighing 
20  pounds ;  these  resemble,  both  in  appearance  and  eatable  qualities, 
the  common  yam.  It  is  much  used  in  the  West  ladies  under  the  name 
of  chocho.  It  was  cultivated  by  the  ancient  Aztecs  under  the  name  of 
chayotti,  and  is  now  known  in  Mexico  as  the  chayote  root.  Samples 
pf  starch  prepared  from  the  tuber  were  displayed  in  the  Mexican  exhibit 
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at  Philadelphia  ip  1876,  accompanied  with  the  following  analysis  of  tihp 
root:  Water,  71;  starch,  20;  reshious  matter,  soluble  in  water,  0.20; 
sugar,  0.32;  vegetable  albumen,  0.43;  cellulose,  5*60;  extractive  matter, 
tartrate  of  potash,  chloride  of  sodium,  sulphate  of  lime,  and  silica,  2.25 ; 
loss,  0.20. 

Steeds  of  the  BecMium  sown  in  spring  furnish  plants  which  mature  fruit 
the  same  season.  After  the  growth  of  the  second  year  a  portion  of  the 
tuber  can  be  removed  without  destroying  the  plant,  an  operation  wfcich 
can  be  repeated  for  several  years,  at  least  in  climates  where  there  are 
no  frosts.  A  plant  that  produces  eatable  fruits,  with  a  valuable  farina- 
ceous root,  seems  to  be  worthy  of  attention. 

The  cork  tube  (Quercus  tuber). 

This  a  native  of  Southern  Europe  and  Northern  Africa.  It  grows  to 
a  height  of  40  or  50  feet  It  is  the  great  source  of  the  cork  of  commerce ; 
this  substance  is  the  outer  bark  ot  the  toee,  which  is  of  great  thickness 
and  elasticity,  owing  to  an  extraordinary  development  of  the  cellular  tis- 
sue. The  corky  ba*k  ultimately  cracks  and  ^separates  from  the  inner 
bark,  which  remains  attached  to  the  tree.  Both -the  outer  and  inner  barks 
abound  in  tannin,  and  the  former  contains  a. peculiar  principle  called 
suberine  and  an  acid  called  suberic  acid.  The  cork  tree  flourishes  well 
south  of  Virginia ;  it  will  stand  ordinary  winters  .north  of  this  State,  but 
severe  winters  injure  it  considerably,  especially  when  the  plants  are 
young.  A  plant  in  the  grounds  of  the  department  was  killed  during  the 
severe  winter  of  1880-'61,  when  the  thermometer  indicated  18  degrees 
below  zero.  It  is  readily  raised  from  the  seeds,  which,  however,  have  to 
receive  special  care  in  packing,  so  that,  they  may  retain  vitality  during 
the  time  necessary  for  transportation  from  Europe.  The  trees  are  usually 
allowed  to  grow  for  sixteen  years  before  the  first  removal  of  the  bark 
takes  place.  The  first  crop  of  bark  is  considered  of  but  little  value,  ex- 
cept for  tanning  purposes,  bein^'full  of  cracks  aud  cells.  After  a  period 
of  eight  or  ten  years  the  bark  is  again  reyoved,  but  this  is  also  consid- 
ered of  an  inferior  quality,,  and  is  employed  for  floats  for  nets  and  similar 
purposes.  At  the  end  of  ten  years  or  more  a  third  cutting  takes  place, 
when  the  cork  is  of  esteemed  thickness  and  quality.  The  bark  is  re- 
moved by  making  longitudinal  and  transverse  incisions  so  as  to  allow  it 
to  be  taken  off  in  flakes.  When  first  removed  fr*m  the  tree  the  bark  is 
curved;  the  pieces  are  flattened  by  plaping  them  in  water  and  laying 
heavy  weights  on  them ;  they  are  afterwards  held  over  a  blazing  fire  till 
the  surface  becomes  scorched  or  blackened,  which  has  the  effect  of  clos- 
ing the  pores  and  giving  a  closer  texture  to  the  cork. 

The  best  cork  is  not  less  than  one  and  a  half  inches  in  thickness;  it  is 
supple,  elastic,  neither  woody  nor  porous,  and  of  a  reddish  color.  Yellow 
cork  is  considered  of  inferior  quality,  and  white  cork,  which  has  not  been 
charred  on  the  surface,  as  the  worst.  Although  the  charred  surface  is 
considered  evidence  of  good  $uality,.yet  it  is  said  that  the  charring  pro- 
cess has  a  detrimental  effect,  as  it  secretes  an  emgyreumatic  o\\,  which 
is  given  off,  and  is  frequently  takem  up  by  the  liquid  which  the  cork  con- 
fines when  in  use.  The  firing  is  sometimes  partially  superseded  by  the 
process  of  boiling  the  cork  and  afterwards  scraping  its  surface,  which  is 
said  to  be  more  effectual  in  closing  the  pores. 

The  camphor  tree-  (Oatnphora  officinalis). 

This  tree  is  a  native  of  China  and  Japan,  where  it  is  found  in  great 
abundance,  especially  in  the  island  of  Formosa.    The  camphor  plant 
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flourishes  in  perfection  in  some  of  the  Southern  States,  especially  Along 
the  Gulf  coast,  and  as  many  inquiries  have  been  made  in  regard  to  the 
culture  of  the  tree,  the  mode  of  collecting  the  camphor,  &&,  the  follow- 
ing remarks  are  offered  on  these  sutyects : 

With  regard  to  culture,  the  plant  grows  rapidly  from  seeds  which  can 
be  procured  from  the  southern  localities,  where  it  seeds  freely.  The  de- 
partment has  frequently  received  seeds  from  this  source,  which,  ^hen 
sown  in  a  garden  border,  as  the  common  garden  pea  is  sown,  rapidly 
vegetate  and  form  plants  from  16  inches  to  2  feet  in  height  the  first  sea- 
son. Camphor  is  obtained  by  chopping  the  wood  and  roots  into  small 
pieces  and  boiling  them  with  water  in  an  iron  vessel  till  the  camphor  be- 
gins to  adhere  to  the  stirring  utensil;  the  liquor  is  then  strained,  and 
the  camphor  concretes  on  standing.  It  is  afterwards  mixed  with  a  finely- 
powdered  earth,  and  sublimed  from  one  metallic  vessel  into  another. 
In  Japan  the  chips  are  boiled  in  a  vessel  to  which  an  earthen  head  con- 
taining straw  has  been  fitted,  and  the  camphor  sublime^  and  condenses 
on  the  straw.  Crude  camphor  very  much  resembles  moist  sugar  before 
itis  cleaned.  It  is  refined  by  sublimation,  an  operation  which  requires 
care  and  experience. 

Camphor  is  also  yielded  by  DryobaXanops  aromatica,  a  tree  a  native  of 
the  island  of  Sumatra.  This  tree  furnishes  an  oil  oaled  camphor  oil, 
which  is  obtained  .from  incisions  made  in  the  tree.  A  solid  camphor  is 
found  in  cracks  of  the  wood,  which  is  usually  obtained  by  cutting  down 
the  tree,  cuttmg  it  into  blocks,  which  are  split  and  the  camphor  ex- 
tracted. This  camphor  is  rarely  found  in  commerce.  The  tree  is  too 
tender  for  the  climate  of  the  United  States. 

The  cinnamon  tree  (Cinnamomwm  zeylmicum). 

This  tree  is  a  native  of  Ceylon,  where  it  reaches  to  the  height  of  30 
feet.  It  is  cultivated  in  Java,  Cochin  China,  aid  many  of  the  East  India 
Islands ;  it  is  also  grown  in  several  of  the  West  India  Islands,  in  Brazil, 
and  other  South  American  countries. 

The  best  cinnamon  is  produced  on  light,  sandy  soils ;  strong  shoots 
from  rich  soils  produce  a  coarse,  inferior  article,  deficient  in  aroma.  The 
plant  requires  a  tropical  climate,  and  flourishes  best  in  low,  sheltered 
localities,  where  the  atmosphere  is  moist  and  rains  frequent  during  the 
period  of  most  active  growth.  When  cultivated  for  the  bark  the  plant 
is  not  allowed  to  grow  up  to  a  tree;  young  plantations,  afteronaking  four 
or  five  yeai^  growth,  are  cut  down  to  the  surface  of  the  ground;  several 
shoots  then  spring  up  which  are  in  turn  fit  for  peeling  in  four  to  six  years ; 
a  cinnamon  plantation  thus  closely  resembles  a  field  of  willows  when 
cultivated  for  twigs  used  in  the  manufacture  of  baskets. 

In  the  Bast  Indies  cinnamon-culture  is  conducted  in  a  very  system- 
atic manner.  Nurseries  are  provided  for  the  preparation  of.  young 
plants,  which  are  usually  raised  from  seeds  which  are  collected  from 
trees  allowed  to  grow  up  for  the  particular  purpose  of  furnishing  them. 
The  inner  bark  of  the  tree  constitutes  the  cinnamon  of  commerce,  the 
best  being  procured  from  young  branches.  The  quality  of  the  article 
depends  upon  the  age  and  thickness  of  the  bark,  and  several  grades 
can  be  selected  from  a  shoot  six  feet  in  length.  In  Ceylon  the  bark  is 
peeled  during  the  month  of  May,  at  which  time  it  separates  readily  from 
the  wood.  The  branches  or  twigs  a$e  cut  and  their  outer  bark  stripped 
off;  a  longitudinal  incision  is  then  made  with  the  point  of  a  knife,  and 
the  inner  bark  or  liber  is  gradually  loosened  until  it  is  entirely  re- 
moved j  this,  as  it  dries,  curls  up  and  forms  "  quills."    Before  these  be- 
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come  dry  and  brittle  the  smaller  are  inserted  into  the  larger;  space  in 
packing  is  thus  saved,  and  complete  sticks  or  pipes  are  formed,  which 
are  afterwards  tied  in  bundles,  and  dried  on  open  platforms  under  cover. 
The  cassia  bark,  or  "  caftia  JAgnea"  of  commerce,  is  mainly  furnished 
by  Citmamomum  cassia;  it-is  supposed  that  other  species  of  the  genus 
afford  aromatic  barks  equally  valuable  and  not  distinguishable  in  mar- 
ket But  all  the  trees  yielding  this  bark  are  natives  of  the  warmer  parts 
of  Asia  from  India  eastward,  where  the  temperature  may  be  considered 
as  being  strictly  tropical.  Cassia  "buds"  are  the  dried  flower  buds  of 
the  cassia  tree;  they  bear  some  resemblance  to  cloves,  and  are  used  to 
flavor  confectionery  and  for  culinary  purposes. 

The  nutmeg  tree  (Myristica  moschata). 

This  a  native  of  the  East  Indies,  but  has  been  introduced  and  culti- 
vated in  tub  West  Indies  and  in  other  warm  countries ;  it  forms  a  medium- 
sized  tpee  and  is  grown  in  orchards ;  a  nutmeg  plantation  and  a  peach 
orchard  closely  resemble  each  other. 

Nutmeg-culture  was  at  one  time  confined  to  the  Banda  Islands,  and 
strong  eftorts  were  made  to  monopolize  the  production,  a  scheme  which 
failed,  it  is  stated,  on  account  of  birds  carrying  the  seeds  and  dropping 
them  beyond  the  assigned  limits,  and  thus  spreading  the  trees  over  the 
whole  of  the  islands  of  the  Malayan  Archipelago,  from  the  Moluccas  to 
New  Guinea. 

The  tree  is  cultivated  to  a  limited  extent  in  Jamaica,  where  it  succeeds 
best  in  a  deep,  rich,  friable  soil,  which  is  drained.  Undulating  ground 
is  preferred  in  order  to  assist  the  running  off  of  all  superfluous  water,  as 
there  is  no  one  thing  more  injurious  to  the  plant  than  water  lodging 
around  it$  roots,  although  in  order  to  thrive. well  it  requires  an  atmos- 
phere of  the  most  humid  kind.  Young  plants  are  readily  raised  from 
fresh  seeds.  The  fruit  requires  nine  months  of  tropical  weather  to  ma- 
ture. 

ALLSPICE,  OB  PIMENTO. 

The  allspice  tree,  Eugenia  pimentaf  is  a  native  of  the  West  Indies, 
where  it  is  cultivated  for  its  fruits,  which  are  known  in  commerce,  as 
allspice.  It  is  a  very  beautiful  tree,  and  avenues  planted  with  it  in 
Jamaica  are  said  to  be  greatly  admired.  As*  a  shade  tree,  or  as  an 
ornamental  tree  on  lawns  and  pleasure  grounds,  it  is  well  worthy  the 
attention  of  planters  in  the  warmer  parts  of  Florida.  The  berries  have 
a  peculiarly  grateful  odor  and  flavor,  resembling  a  combination  of 
cloves,  nutmeg,  and  cinnamon ;  hence  the  name  allspice.  The  berries 
are  gathered  while  green  and  are  laid  in  the  sun  to  dry ;  when  perfectly 
dry  they  are  ready  for  storing.  The  leaves  when  bruised  emit  a  fine 
aromatic  odor,  as  powerful  as  that  of  the  fruit,  and  yield  on  distillation 
a  delicate  odoriferous  oil,  which  is  said  to  be  used  in  medical  dispens- 
aries as  oil  of  cloves.  Pimento  berries  bruised  and  distilled  with  water 
yield  the  pimento  oil  of  commerce. 

THE  BAYBEBBY  TREE. 

Eugenia  acris,  the  wild  clove,  or  bayberry  tree  of  the  West  Indies,  is 

a  tree  closely  resembling  the  pimento  tree.    In  Jamaica  it  is  also  called 

the  black  cinnamon  tree.    The  refreshing  perfume  known  as  bay -rum  is 

prepared  by  distilling  the  leaves  of  this  tree  with  rum.    It  is  stated  the 
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leaves  of  the  allspice  tree  are  also  used  in  this  preparation.  As  this  tree 
is  of  rapid  growth,  and  has  beautiful  evergreen  foliage,  Which  can  be 
thus  utilized  by  distillation,  its  introduction  as  an  ornamental  and  useful 
plant  is  worthy  of  attention  in  orange-growing  climates. 

ARROW-ROOT. 

The  arrow-root,  Mcvranta  arundinacea,  is  a  native  of  tropical  America ; 
it  is  largely  cultivated  in  the  Bast  and  West  Indies  for  the  starch  con- 
tained in  its  roots. 

The  island  of  Bermuda  has  the  reputation  of  producing  superior 
arrow-root.  The  mode  of  culture  adopted  is  very  similar  to  that  prac- 
ticed in  the  culture  of  the  common  potato.  Th6  ground  is  well  manured 
and  plowed  deep.  It  is  then  harrowed  and  laid  out  in  drills  about  6 
inches  in  depth  and  3  feet  apart.  In  these  drills  the  roots  are  set  about 
8  inches  apart,  covered  with  the  plow,  and  the  surface  smoothed  by 
harrowing.  The  plants  require  a  whole  year  to  mature,  and  economical 
planters  set  the  drills  somewhat  wider  apart  and  introduce  an  inter- 
mediate row  of  the  potato,  the  crop  of  which  is  ready  for  removal  be- 
fore it  can  injure  the  arrow-root  crop.  Sometimes  Indian  corn  is  planted 
in  these  alternate  rows,  which  is  cut  for  forage  while  green ;  if  allowed 
to  mature  the  main  crop  would  be  impaired  by  it. 

The  mode  of  preparing  the  fecula  from  the  roots  greatly  influences 
its  value,  and  the  superiority  of  the  Bermuda  article  is  attributed  to  the 
extreme  care  and  cleanliness  exercised  in  the  processes  of  manufacture. 

The  roots,  after  being  collected,  are  washed  and  their  outer  skin  com- 
pletely removed.  This  process  has  to  be  performed  with  great  nicety, 
for  the  cuticle  contains  a  resinous  matter  which  imparts  color  and  a 
disagreeable  flavor  to  the  starch  which  no  subsequent  treatment  can 
remove.  After  this  process  the  roots  are  again  carefully  washed  and 
then  crushed  between  powerful  rollers,  which  reduces  the  whole  mass 
into  a  pulp;  this  is  thrown  into  large  perforated  cylinders  where  it  is 
agitated  by  revolving  wooden  paddles,  while  a  stream  of  pure  water 
carries  off  the  fecula  from  the  fibers  and  parenchyma  of  the  pulp  and 
discharges  it,  in  the  form  of  milk,  through  the  perforated  bottom  of  the 
cylinder,  from  whence  it  is  conveyed  in  pipes  and  passed  through  fine 
muslin  strainers  into  large  reservoirs,  where  it  is  allowed  to  settle  and 
the  supernated  water  drawn  off. 

After  being  repeatedly  washed  it  is  allowed  to  settle  for  some  time, 
when  the  surface  is  skimmed  with  palette  knives  of  German  silver,  in 
order  to  remove  any  slightly  discolored  partioles  which  may  appear  on 
the  top,  and  retaining  only  the  lower,  purer,  and  denser  portion  for  dry* 
ingfor  market. 

The  rollers  and  cylinders  are  made  of  brass  and  copper,  so  as  to  pre- 
serve the  purity  of  the  material. 

The  drying  is  conducted  with  equal  care  and  oleanliness.  The  sub- 
stance is  spread  in  flat  copper  pans  and  immediately  covered  with 
white  gauze  to  exclude  dust  and  insects.  These  pans  are  placed  on 
rollers  and  run  under  glass-covered  sheds  when  there  is  any  danger 
from  rains  or  dews.  When  thoroughly  dry  it  is  packed  with  German- 
silver  shovels  into  new  barrels;  these  are  first  lined  with  paper,  which 
is  gummed  with  arrowroot  paste. 

The  barrels  are  exported  on  the  decks  of  vessels  under  cover;  if 
placed  in  the  hold  the  arrow-root  might  be  tainted  by  the  effluvia  of 
other  freight.  Such  are  the  processes  employed  and  the  care  bestowed 
in  the  preparation  of  arrow-root  in  Bermuda. 
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THE  CASSAJA  PLANT. 

The  bitter  cassava  (Mmihot  vtilimma)  is  a  crookecWgrowing,  shrubby 
plant  which  attains  to  a  height  of  6  to  8  feet.  It  is  a  native  of  tropical 
America,  but  long  introduced  into  various  tropical  regions,  where  it  is 
more  or  less  cultivated  for  the  starch  contained  in  its  fleshy  roots.  The 
roots  contain  a  bitter,  poisonous  principle,  which  is  readily  separated 
by  rasping  the  roots  to  a  pulp  and  expelling  the  poisonous  juice  by 
,  heavy  pressure ;  the  pulp,  being  placed  in  coarse  bags  for  the  purpose  of 
pressing  is  afterwards  placed  upon  heated  iron  plates,  which  has  the 
effect  of  dissipating  any  of  the  poison  which  may  remain  after  pressure. 
So  volatile  is  this  poison  that  when  the  fresh  root  is  cut  into  slices  and 
exposed  for  several  hours  to  the  direct  rays  of  the  sun  cattle  then  eat 
it  with  perfect  safety.  The  Indians  also  partake  of  the  root  after  roast- 
ing it  in  hot  ashes,  and  without  any  previous  preparation. 

The  process  of  drying  on  hot  plates  lessens  the  nutritive  value  of  the 
product,  as  many  of  the  starch  cells  are  thus  broken  and  dextrine  is 
produced,  but  this  process  is  essential  in  order  to  get  rid  of  the  poisonous 
acid. 

The  fefcula,  or  starch,  is  prepared  by  torrefying  and  granulating  on 
hot  plates ;  the  grains  burst  and  agglomerate  in  irregular  gum-like 
masses,  and  in  this  condition  is  known  as  tapioca. 

Brazilian  arrow-root  is  the  fecola  that  deposits  from  the  expressed 
juice  when'it  is  allowed  to  settle,  and  is  also  known  as  cassava  flour  or 
mandioooa  meal.  An  intoxicating  beverage  called  piwarrie  is  made 
by  chewing  Oassava  cakes,  or  dried  pulp,  and  placing  the  masticated 
material  into  a  vessel  to  ferment,  after  which  it  is  boiled  for  use. 

The  juice  of  the  root,  concentrated  by  boiling,  ^jhich  also  expels  all 
injurious  properties,  under  the  name  of  cassareep,  forms  the  basis  of 
the  West  India  dish  called  pepper-pot.  It  is  highly  antiseptic,  and 
meat  which  has  been  boiled  in  it  will  be  preserved  for  a  much  longer 
period  than  can  be  done  by  any  other  culinary  process.  In  South 
America  a  sauce  called  arube  is  prepared  by  boiling  down  the  fresh 
juice  before  the  starch  is  precipitated ;  this  is  concentrated  to  a  yel- 
lowish paste  and  seasoned  with  pepper j  it  is  kept  in  stone  jars  and 
is  used  as  a  relish  to  fish.  Tueupi  sauce  is  made  from  the  juice  after  the 
starch  "has  been  separated,  boiled,  and  seasoned  with  peppers  and  small 
spices.   It  is  used  in  a  liquid  form  and  tastes  like  essence  of  anchovies. 

The  sweet  cassava  (Hanihot  aipi)  is  supposed  by  some  to  be  merely 
a  variety  of  the  preceding.  Its  roots  are  sweet  and  wholesome,  and  are 
eaten  when  cooked  as  any  other  edible  vegetable.  With  the  exception 
of  the  poisonous  quality,  the  products  of  the  sweet  and  the  bitter  cas- 
sava are  precisely  alike.  The  bitter  plant  is  most  cultivated  because  it 
is  most  productive. 

The  plants  are  propagated  from  cuttings  made  of  the  stem,  prepared 
and  planted  in  a  manner  similar  to  that  employed  in  the  culture  of  the 
sugar-cane.  A  warm,  dry  soil  is  essential.  In  wet  soils  the  roots  decay 
or  are  worthless.  The  most  careful  cultivators  repress  the  flowering 
buds,  so  as  to  increase  the  size  and  vigor  of  the  leaves,  upon  which  de- 
pends the  greater  increase  in  the  size  of  the  roots. 

THE  PISTACIO  NUT. 

The  Pistacia  vera,  which  yields  the  pistacio  nuts  of  commerce,  is  a  small 
tree,  a  native  of  Western  Asia,  but  has  long  been  cultivated  in  Southern 
Europe.    Its  climatic  requirements  being  similar  to  those  of  the  olive, 
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it  may  be  expetted  to  flourish  in  many  of  the  Southern  States.  The 
fruit  is  a  thin-shelled,  oval,  acuminate  nut,  which  is  esteemed  as  being 
of  a  more  agreeable  flavor  than  the  filbert  or  the  almond,  and  is  some- 
times made  into  articles  of  confectionery.  Peculiar  horn-shaped  galls 
are  collected  from  the  leaves,  which  aae  used  fbr  dyeing  silk  a  green 
color.  * 

CHIOS  TURPENTINE. 

This  substance  is  much  sought  after  for  medicinal  purposes.  It  is 
furnished  by  the  terebinth  tree,  Pistacia  terebinthus,  a  medium-sized 
tree  of  Southern  Europe  and  Northern  Africa.  The  turpentine,  or  resin, 
is  procured  by  making  incisions  in  the  trunk  of  the  tree,  from  whence 
it  flows  quite  freely  irche  operation  is  performed  in  early  summer.  At 
first  the  exudation  is  clear,  of  a  honey-like  consistence,  and  very  fragrant, 
but  quickly  becomes  thick  and  tenacious,  and  ultimately  becomes  hard 
when  it  is  scraped  from  the  bark.  Galls,  caused  by  the  punctures  of 
insects,  are  formed  on  the  leaves.  These  are  gathered  and  employed 
for  dyeing  and  tanning  purposes.  One  of  the  kinds  of  Morocco  leather 
is  said  to  be  tanned  by  them. 

VANILLA. 

The  vanilla  of  commerce  is  furnished  by  two  species,  VaniUa  aro- 
matica  and  VamiUa  planifolia.  These  are  succulent,  climbing  plants, 
natives  of  tropical  climates,  where  they  are  cultivated  for  £he  sake  of 
their  pods.  The  best  vanilla  is  said  to  be  that  produced  in  Mexico  from 
Vanilla  plwnifoUa.  Both  species  are  in  culti  vation  in  'the  East  and  West 
Indies,  also  in  various  parts  of  South  America. 

The  stems  of  these  plants  climb  to  the  height  of  20  feet  and  upwards, 
twining  round  the  trunks  of  trees  and  throwing  out  a  profusion  of  aerial 
roots,  some  of  which  eventually  reach  the  ground,  while  others  continue 
to  float  in  the  air  or  attach  themselves  to  the  tree.  The  leaves  are  thick 
and  fleshy,  as  also  are  the  greenish-white  flowers.  The  pods;  which  are 
the  most  important  part  of  the  plant,  are  narrow  and  flattened,  from  5 
to  10  inches  long,  and  of  a  dark-brown  color;  they  are  pulpy  within  and 
contain  a  great  number  of  very  small,  dark  seeds. 

The  cultivation  extended  to  the  plants  is  very  simple.  A  space  is 
cleared  around  the  foot  of  a  tree,  in  which  cuttings  of  the  plant  are  set 
at  the  approach  of  the  rainy  season,  and  they  soon  begin  to  grow  and 
spread  themselves  up  the  trunk.  Weeds  are  carefully  repressed  on  the 
cleared  space  in  which  the  cuttings  are  set,  and  in  about  three  years 
from  the  time  of  setting  the  cuttings  the  plants  yield  fruit.  The<fruits 
are  gathered  during  December,  at  yhich  time  they  become  of  a  yel- 
lowish-green color.  The  details  of  preparation  for  market  are  varied. 
One  mode  is  that  of  spreading  the  pods  in  the  sun  on  woolen  blankets, 
which  are  laid  on  straw  mats.  After  about  two  months'  daily  exposure 
they  are  tied  up  in  bundles  of  50  and  packed  in  tin  boxes  for  sale. 

Another  method  consists  of  stringing  together  a  number  of  pods  by 
the  lower  end,  as  near  as  possible  to  the  foot-stalk ;  the  whole  are  plunged 
for  an  instant  in  boiling  water  and  then  hung  up  in  the  open  air,  where 
they  are  exposed  to  the  sun.  After  being  thus  exposed  for  a  few  hours 
they  are  lightly  smeared  with  oil  and  laid  in  woolen  cloths  for  a  time, 
after  which  they  are  dried,  and  if  not  smooth  they  receive  a  second 
rubbing  with  oil  to  keep  them  'soft  and  prevent  them  from  becoming 
wrinkled.  When  vanilla  pods  are  in  good  condition  they  become  cov- 
ered with  an  efflorescence  of  needle-like  crystals  of  vanillic  acid}  the 
interior  of  the  pod  is  then  soft,  unctuous,  and  balsamic. 
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ORRIS-ROOT. 

The  Iris  florentina  belongs  to  a  genus  of  popular  flowering  plants, 
which  have  long  been  cultivated  in  gardens  for  their  beautiful,  many- 
colored,  curiously-constructed  flowers.  The  above-named  species  is  a 
native  of  Italy,  and  is  cultivated  there  and  in  Tuscany  for  its  fleshy 
rhizomes,  called  orris-root 

In  its  fresh  state  the  root  is  extremely  acrid,  and,  when  chewed,  ex- 
cites a  pungent  heat  in  the  mouth  which  lasts  for  some  time.  It  loses 
this  when  dry,  and  exhales  a  delightful  violet  fragrance,  which  makes 
it  useful  in  scenting  toilet  and  sachet  powders. 

When  cultivated  for  commercial  purposes,  the  roots  are  lifted  in 
spring  before  the  plants  begin  their  annual  growth;  the  top  is  cut  off 
with  a  small  portion  of  root,  and  then  set  out  to  form  a  new  plantation. 

The  plants  requirea  growth  of  three  years  before  the  roots  attain  suf- 
ficient size  for  harvesting,  so  that  the  farms  on  which  the  plants  are 
grown  contain  plants  in  three  stages  of  growth..  When  taken  out  of  the 
ground  the  roots  are  spread  out  to  dry;  afterwards  they  are  trimmed 
into  shape  for  market.  Dark-colored  pieces  are  often  bleached  by  the 
fumes  of  burning  sulphur,  which  is  very  detrimental  to  them  for  per- 
fumery purposes,  although  for  bead  manufacture  they  are  improved  by 
being  whitened.  The  manufacture  of  orris-beads  is  quite  an  extensive 
industry;  individual  turners  will  sometimes  work  out  two  tons  of  the 
beads  annually.  For  this  purpose  the  rooty  having  been  slowly  and 
perfectly  dried,  is  cut  with  circular  saws  into  cubes,  which  are  then  con- 
verted into  beads.  These  have  no  beauty;  but  their  fragrance  is  lasting 
and  always  fresh. 

THe  chips  and  shavings  from  the  turnery  and  .pieces  of  broken  root 
are  used  to  produce  the  tincture  or  essence  of  orris.  This  is  made  by 
placing  8  pounds  of  the  roots  into  one  gallon  of  rectified  alcohol,  and  the 
mixture  allowed  to  stand  for  about  a  month!;  when  drawn  off  the  tinct- 
ure is  bright  and  ready  for  use.  This  extract  enters  largely  into  many 
of  the  celebrated  perfumes  and  "bouquets,"  for  although  it  possesses 
but  little  aroma  itself  it  has  the  power  of  strengthening  the  odor  of  other 
fragrant  bodies. 

In  the  preparation  of  orris-powder  the  root  is  first  perfectly  dried, 
then  crushed  under  millstones,  and  finally  reduced  to  powder  in  a  drug 
mill.  The  orris-powder  thus  produced  is  mixed  with  dry  wheat  starch 
in  the  proportion  of  2  pounds  of  orris  to  12  pounds  of  starch-powder ; 
after  being  sifted  and  blended  they  are  allowed  to  remain  together  for 
a  time,  when  the  starch  becomes  fragrant,  and  the  product  is  the  "  violet 
powder  v  of  commerce,  which  is  largely  used  in  the  composition  of  tooth 
powders.  Sachets  or  orris-flour  give*a  delightfuLodor  to  clothes  and 
linens  in  wardrobes  or  drawers. 

PEPPER, 

The  black  pepper  of  commerce  is  the  seed*  of  Piper  nigrum,  a  half- 
scandent,  or  climbing  plant,  a  native  of  India);  it  is  cultivated  in  vari- 
ous warm  countries.  The  plant  is  propagated  from  cuttings  taken  from 
its  climbing,  shrubby  stem.  Bich  lowlands,  btet  not  wet,  are  selected  for 
a  plantation.  Young  plants  are  set  abojut  10  feet  apart,  and  their  climb- 
ing habit  rendering  it  necessary  to  provide  them  with  some  support,  a 
prop  is  set  along  with  each  plant;  these  props  are  generally  made  of 
rough-barked  or  thorny  plants,  and  on  accoitnt  of  being  set  when  green, 
just  as  they  are  taken  from  the  tree,  they  sometimes  grow,  which  has 
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given  rise  to  the  statement  "that  the  pepper  is  planted  near  to  the  root 
of  a  tree  upon  which  it  climbs." 

The  tops  of  the  plants  are  usually  turned  down  after  reaching  a  height 
of  6  or  8  feet,  or  to  the  top  of  the  prop,  so  that  a  well-managed  pepper 
plantation  greatly  resembles  a  vineyard  when  the  vines  are  trained  to 
poles  or  stakes.  Much  attention  is  given  to  careful  culture,  and  an  acre 
will  yield  on  an  average  1,000  pounds  of  pepper-corns.  The  berries,  or 
fruits,  are  borne  upon  a  spadix,  that  is,  they  are  arranged  in  dense  clus- 
ters round  a  central  stalk.  They  are  of  a  red  color  when  ripe,  but  are 
gathered  before  being  fttlly  matured,  and  just  as  they  begin  to  change 
from  the  green  to  the  red-colored  state.  Wben  gathered  they  are  spread 
in  the  sun  to  dry,  and  when  they  shrivel  and  turn  black  are  ready  to  be 
packed  for  market 

White  pepper  is  the  same  fruit  allowed  to  ripen ;  it  is  then  gathered 
and  soaked  in  water  until  the  outer  skin  is  soft,  which  is  then  removed 
by  rubbing.  The  seed  itself  is  of  a  whitish-gray  color,  and  when  dried 
forms  white  pepper. 

Respectfully  submitted. 

WILLIAM  SAUSTDEBS, 
Horticulturist,  Pomoiogiei,  Landsoape-Gardener,  end  Superintendent  of  Ground*. 

Hon.  G&o.  B.  Loeing, 

Commissioner  of  Agriculture. 


REPORT  OF  THE  BOTANIST. 


Sir  :  I  beg  herewith  to  submit  the  following  report  of  the  work  of 
this  division  for  the  past  year : 

OBASSES  FOB  TEXAS. 

As  the  result  of  our  many  inquiries  with  reference  to  the  native 
grasses  of  Texas,  much  information  has  been  elicited  respecting  several 
species  which  givepromise  of  fully  meeting  all  the  wants  of  that  sec- 
tion of  country.  The  principal  need  is  of  a  permanent  pasture  grass, 
one  which  will  yield  well,  bear  the  tramping  of  stock,  and  endure  the 
drought  of  summer.  Such  a  pasture  grass  would  supply  good  grazing 
for  nine  or  ten  months  of  the  year.  Puring  the  two  orthree  driest  months 
the  supply  will  generally  need  to  be  supplemented  by  annual  grasses 
provided  for  that  purpose.  ■  In  many  parts  of  Texas  farmers  do  not  feel 
any  need  of  a  supply  of  hay,  as  the  winters  are  so  open  as  to  allow 
stock  to  graze  in  the  open  fields,  provided  suitable  pasturage  is  fur- 
nished. However,  in  parts  of  the  country  where  there  is  any  liability 
to  severe  or  protracted  winter  storms,  it  will  be  prudent  to  provide  a 
supply  of  hay. 

The  grasses  that  thus  far  seem  to  offer  the  most  promising  results  for 
permanent  pastures  are :  Johnson  grass  (Sorghum  haiapense),  Bescue 
grass  (Bromu*  unioloides),  Texas  blue  grass  (Poa  arachntfera),  and  the 
Paspalum  ovatum  described  and  figured  in  last  year's  report. 

l!he  Poa  araehnifera,  locally  called  Texas  blue  grass,  has  been  known 
for  many  years  as  one  of  the  native  grasses  of  Texas,  and  during  the 
past  six  years  has  been  made  the  subject  of  some  extended  etperiments, 
chiefly  by  Mr.  Geo.  H.  Hogan,  of  Ennis,  Ellis  County.  The  speoies  was 
first  described  by  Dr.  John  Torrey  in  the  report  of  Captain  Marcy's  ex- 
exploration  of  the  Red  River  of  Louisiana,  as  having  been  found  on  the 
headwaters  of  the  Trinity,  and  named  Poa  arachni/era  from  the  pro- 
ftise  webby  hairs  produced  about  the  flowers,  although  it  is  found  that 
this  is  a  variable  character,  probably  depending  somewhat  on  the 
amount  of  shade  or  exposure  to  which  the  grass  is  subject. 

Several  years  ago  Mr.  Hogan  sent  specimens  of  the  grass  to  this  de- 
partment, which  were  examined  and  determined  by  the  botanist,  and  as 
it  was  shown  to  be  a  relative  of  the  Kentucky  blue  grass,  Mr.  Hogan 
adopted  for  his  species  the  name  of  Texas  blue  grass.  We  give  below 
some  extracts  from  his  letters  relating  to  the  subject: 

I  call  it  Texas  blue  grass,  and  if  it  were  possible  to  patent  it  I  would  not  give  it  for 
all  the  mineral  wealth  of  Texas,  I  find  it  is  spreading  rapidly  over  the  country,  and 
I  claim  for  it  all  and  more  in  Texas  than  is  awarded  to  the  Poa  jyratensis  in  Kentucky. 
It  seems  to  be  indigenous  to  all  the  prairie  country  between  the  Trinity  River  and  the 
Brasos  in  our  State.  It  blooms  here  about  the  last  of  March,  and  ripens  its  seeds  by 
the  15th  of  April.  Stock  of  all  kinds,  and  even  poultry,  seem  to  prefer  it  to  wheat, 
rye,  or  anything  else  grown  in  the  winter.  It  seems  to  h*ve  all  the  characteristics 
of  the  Poa  prat  envis,  only  it  is  much  larger  aud  therefore  a  fiords  more  grazing.  I  have 
known  it  to  glow  10  inches  in  ten  days  during  the  winter.    The  coldest  winters  do 
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not  even  nip  it,  and  although  it  seems  to  die  down  daring  summer  it  springs  up  as 
soon  as  the  first  rains  fall  in  September  and  grows  all  winter.  I  have  Known  Jt  in 
cultivation  some  five  years  and  have  never  been  able  to  find  a  fault  in  it.  It  will  be 
ready  for  pasture' in  three  or  four  weeks  after  the  first  rains  in  the  latter  part  of  An- 
irust  or  first  of  September.  I  have  never  cut  it  for  hay.  Why  should  a  man  want 
hay  when  he  can  nave  green  grass  to  feed  on?  With  a  pasture  well  set  in  this  grass 
you  cannot  run  after  your  cows  fast  enough  to  get  them  to  eat  hay  in  our  coldest 
weather.  Very  few  of  our  farmers  are  paying  any  attention  to  grass,  but  most  of 
them  are  raising  cotton  to  theexolusion  of  corn,  wheat,  oats,  &c,  and  I  am  convinced 
it  will  take  some  very  severe  lessons  in  experience  to  teach  them  that  grass  is  the 
main  stake  in  agriculture,  either  as  hay  or  pasture. 

Mr.  S.  C.  Tally,  of  Ellis  County,  Texas,  has  sent  specimens  of  this 
grass  for  identification.  He  says  it  is  abundant  there,  bears  heavy 
pasturing,  and  makes  a  beautiful  yard  or  lawn  grass.  He  went  to  Ennis 
to  see  the  grass  grown  by  Mr.  Hogan  as  Texas  blue  grass,  and  was  sat- 
isfied that  his  grass  was  the  same.  He  will  be  glad  to  aid  in  bringing 
this  grass  to  notice.    He  writes  further  as  follows : 

I  have  shown  it  to  several  Kentuckians  from  the  blue  grass  region  of  Kentucky  and 
they  have  become  deeply  interested  in  it,  and  some  are  of  the  opinion  that  it  is  very 
Dearly  equal  to  the  Kentucky  blue  grass,  which  also  growB  welt  here  when  Once  set; 
the  difficulty  is  In  getting*  stand  owing  to  the  looseness  of  the  surface  soil,  unless 
the  season  is  favorable.  The  Texas  blue  grass,  if  we  accept  Mr.  Hogan's  name,  comes 
spontaneously  apparently  where  aU  other  vegetation  is  killed  by  tramping.  I  ndd  it 
by  the  roadside,  by  fences  and  hedges,  and  growing  luxuriantly  under  Osage  orange 
trees!5  feet  high.    Shade  does  not  appear  to  hurt  it  any  more  thau  orchard  grass. 

Mr.  0.  B.  Richardson,  of  Henderson,  Texas,  says  of  the  same  grass, 
the  seed  of  which  he  obtained  from  Mr.  Hogan: 

I  planted  the  seed  in  the  spring  in  three  short  rows  on  quite  a  poor,  sandy  spot  in  my 
garden.  They  came  up  well  and  grew  finely  until  the  dry  weather  set  in  about  the 
middle  of  Jnne.  It  then  appeared  to  dry  up  and  ^decided  it  to  be  a  failure  on  high, 
sandy  lands.  But  when  the  rains  came  on  in  September  it  started  up  afresh  and  is 
now  (March  27)  6  inches  high,  after  having  been  eaten  to  the  ground  in  December  and 
again  in  January.  I  planted  the  rows  2  feet  apart,  and  whUe  it  was  young  kept  down 
the  drab  grass.  Now  it  has  entirely  sodded  the  space  between  the  rows  by  means  of  its 
runners.  It  stood  the  very  hot  and  dry  summer  when  only  four  months  from  the  seed. 
I  am  much  pleased  with  it,  and  intend  to  save  seed  and  plant  a  meadow  in  the  fall. 

Paspalum  ovatum  was  described  and  figured  in  the  report  for  1880. 
Since  then  we  have  received  specimens  from  a  gentleman  of  Louisiana, 
without  particular  remarks  as  to  its  value,  and  more  recently  from  our 
statistical  correspondent  at  Guntersville,  Marshall  County,  Alabama,  Mr. 
A.  J.  Baker,  yho  says  it  is  one  of  their  best  perennial  grasses,  with- 
standing the  severest  drought,  and  is  relished  by  all  stock. 

Johnson  Grass  (Sorghum  halapense)  is  growing  in  popularity  as 
farmers  become  more  familiar  with  its  value  as  a  hay  grass.  It  yields 
a  larger  quantity  of  hay  to  the  acre  than  Bermuda  grass,  but  is  coarser 
and  inferior  in  quality.    One  correspondent  says : 

It  produces  enormously  as  a  hay  crop,  hut  has  the  disadvantage  of  being  eradicated 
with  difficulty  and  is  liable  to  spread  to  the  cultivated  grounds.  It  also  requires  a 
good  soiL  These  objections  tend  very  much  to  diminish  its  culture  on  a  large  scale, 
particularly  on  small  and  medium  sized  farms. 

BERMUDA  GRASS. 

.  Mr.  S.  C.  Tally,  of  Ellis  County,  Texas,  says : 

Bermuda  is  now  the  most  popular  grass  here,  and  it  is  being  planted  by  plowing  up 
the  Bermuda  sod,  cutting  it  up,  and  then  scattering  it  on  the  land  selected  for  past- 
ure, and  plowing  it  in  shallow  when  the  land  is  as  wet  as  it  will  do  to  plow. 

Of  Alfalfa,  or  Lucern,  he  says :  £ 

Alfalfa  also  does  well.  The  difficulty  is  in  the  first  year.  The  weeds  grow  so  rap- 
idly in  the  spring  that  they  smother  the  young  plants  unless  sown  very  thick  on 
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grass  destroyed,  many  of  them  Saving  broken  every  acre  to  pnt  in  corn  and  cotton, 
andmow  cannot  buy  unbroken  land  near  them,  and  have  to  feed  their  work  stock  as 
regularly  in  summer  as  in  winter. 

wild  oats.    Avenafatua. 

In  the  description  given  of  this  grass  in  connection  with  the  figure 
in  another  part  of  this  report,  it  is  stated  that  Hie  common  cultivated 
oat  is  believed  sometimes  to  degenerate  into  the  wild  oat.  The  follow- 
ing case,  described  by  Mr.  J.  G.  Pickett,  of  Pickettfs  Station,  Wiscon- 
sin, certainly  seems  to  afford  evidence  to  that  effect.  The  circumstance 
can  only  be  otherwise  accounted  for  by  supposing  the  accidental  intro- 
duction of  the  wild  oat  through  seed  obtained  from  some  foreign  source. 
It  shows  also  how  easily  this  pest  is  spread  after  being  once  introduced 
into  a  field.    Mr,  Pickett  writes  as  follows: 

Inclosed  I  send  yon  specimens  of  a  plant  known  in  this  section  as  wild  oats.  The 
history  of  the  plant  is  as  follows;  In  the  year  1856  Mr.  Lucius  Hawley,  of  this  town, 
threshed  with  a  machine  about  15  acres  of  common  white  oats  from  the  stack  upon 
the  ground  on  which  the  crop  grew.  The  straw  was  indifferently  piled  up,  and  so  re- 
mained through  the  winter.  In  the  following  spring  the  straw  was  set  on  fire,  but 
being  wet  was  but  partially  burned,  and  what  remained  was  scattered  over  about  an 
acre  of  ground,  and  with  the  balance  of  the  field  was  plowed  under  and  the  field  sown 
to  spring  wheat.  At  harvest  time  the  threshing  ground  and  the  land  upon  which 
the  partially  burnt  straw  had  been  drawn  was  found  to  be  completely  occupied  by  a 
crop  of  oats,  and  so  thiok  upon  the  ground  as  to  have  completely  smothered  the  wheat. 
Mr:  Hawley,  supposing  the  oats  were  from  those  of  the  former  crop,  did  not  examine 
the  grain  closely,  but  out  the  wheat  and  oats  with  a  reaper,  at  the  same  time  keeping 
the  grains  separate  as  much  as  possible,  and  he  did  not  discover,  until  stacking  the 
grain,  that  the  oats  were  not  the  common  oat.  but  something  different  from  any  he  had 
seen  before.  The  oats,  ripening  early,- had  shelled  upon  the  reaper  and  wese  carried 
more  or  less  over  the  entire  field,  and  a  crop  of  sparing  wheat  again  following,  the 
new  oats  were  found  scattered  over  the  whole  field.  This  was  the  first  known  of  this 
pest  here,  and  up  to  this  time  (March,  1882,)  it  has  continued  to  spread  over  the  coun- 
try by  being  mixed  with  seed  wheat  and  oatt>,  and  transported  from  farm  to  farm  by 
threshing  maolfines  until  the  damage  done  can  hardly  be  estimated.  It  will  effectually 
run  out  imy  crop  and  take  entire  possession  of  the  soil.  Seeding  down  the  land  for 
three  or  four  years  will  .eradicate  the  grain,  and  this  is  the  only  remedy  yet  found. 
This  oat  is  a  winter  grain  and  will  not  germinate  and  grow  until  it  has  laid  in  or  upon 
the  ground  over  winter  and  been  frozen.  I  have  known  a  field  of  40  acres  sown  in 
the  spring  with  clean  seed  wheat  and  nothing  else,  from  which  was  threshed  600 
bushels  of  these  oats  and  wheat,  about  equaling  the  amount  of  seed  sown.  The  oat, 
while  growing,  looks  precisely  hke  the  common  oat,  but  ripens  early  and  shells  easily. 
The  kernel^,  when  ripe,  is  nearly  black,  and  has  attached  to  it  a  spiral  barbed  tail,  by 
which  it  will  attach  itself  to  clothing,  grain  bags,  and  to  every  crevice  about  a  thresh- 
ing machine,  fanning  mill,  or  reaper,  and  will  even  penetrate  the  skins  of  animals, 
"When  cleaned  the  grain  weighs  from  12  to  18  pounds  per  bushel,  and  is  only  used  by 
finely  grinding  the  grain  for  stock,  or  by  cutting,  before  ripening,  for  hay,  of  which 
it  makes  a  good  quality.  My  own  theory  of  its  origin  is  that  by  the  action  of  fire 
and  the  winter  exposure  the  common  oat  on  the  farm  of  Mr.  Hawley  changed  its 
variety  and  nature  into  this  wild  winter  oat,  which  is  now  the  worst  pest  this  part  of 
Wisconsin  has  yet  known. 

OIEOUIiAE  LETTER. 

The  following  circular  was  sent  to  the  correspondents  of  the  depart- 
ment and  to  others  interested  in  grass-culture  in  the  South  and  West, 
to  which  a  large  number  of  replies  were  received,  a  digest  of  which  fol- 
lows: 

Department  of  Agriculture,  Division  of  Botany, 
±  Washington,  D.  C,  November  16, 1881. 

Sir  :  I  am  well  aware  of  the  immense  importance  of  the  grass  crop  to  the  agricultural 
interests  of  the  country,  and  that  many  districts  are  subject  to  heavy  losses  and  dis- 
advantages from  the  want  of  grasses  suitable  to  their  pecuUarities  of  soil  and  climate. 
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With  the  pttrpose  of  doing  all  thai  is  possibW  for  the  benefit  of  the  country  in  this 
direction,  it  is  desirable  to  obtain  Tery  mil  information  from  oil  observing  and  pro- 
gressive tanners  and  stock-raises*  concerning  the  different  kinds  of  grasses  which,  in 
their  respective  districts,  axe  found  valuable,  and  the  various  condition  of  soil,  moistaie, 
or  elevation  which  affects  their  sneeessfnl  culture.  The  acquisition  of  such  information 
will,  we  hope,  .enable  ns  to  arrfve  at  some  conclusions  that  will  lie  of  service  to  the 
country,  and  to  this  end  we  ask  your  attention  to  the  subjoined  questions,  hoping  that 
you  will  give  as  full  replies  as  possible. 

1.  What  are  the  natural  pasture  grasses  of  your  district  f 

2.  Are  any  natural  pasture  grasses  cut  tor  the  hay  crop;  and,  if  so,  what! 

3.  What  cultivated  grasses  are  used  for  making,  a  hay  crop! 

4.  Have  any  experiments  been  made,  to  your  knowledge,  m  the  introduction  of  new 
grasses;  and,  if  any,  whatf 

6.  please  suggest  any  grasses  that  might  be  useful  in  your  section. 
6.  What  is  the  character  of  the  soil  upon  which  each  kind  of  cultivated  grass  does 
thebestf 
An  eaYly  reply  i»  respectfully  requested. 

Truly,  yours,  &c,  GEO.  B.  LORING. 

CommMomer  of  Agri+dtmr*. 

DIGEST  OF  INFORMATION  RECEIVED. 

Some  350  returns  were  received  to  the  circulars  sent  out  In  many 
instances  the  answers  to  the  inquiries  were  not  so  fall  and  complete  as 
desired.  Some,  however,  in  addition  to  the  formal  report,  wtote  more 
fully  upon  the  subject,  giving  the  value  of  particular  grasses  for  grazing 
and  hay,  and  their  comparative  merits,  together  with  some  of  the  causes 
whidh  have  •pferated  to  produce  failures. 

As  a  general  thing  the  correspondents  were  not  acquainted  with  the 
botanic  or  technical  names  of  the  grasses,  and  gave  the  common  or  local 
name  Where  there  was  one.  It  frequently  happens  that  the  same  grass 
will  h&ve  different  local  names  even  in  places  not  far  remote  fifofai  each 
othdr,  and  also  that  the  same  name  will  be  applied  to  grasses  very  un- 
like. Many  have  no  common  name,  and  are  referred  tb  as  wild  grass, 
woods  grass,  swamp  grass,  &c. 

So,  in  examining  the  reports,  a  perplexing  difficulty  was  often  en- 
countered in  not  being  able  to  determine  to  what  species  a  grass  belonged 
from  the  name  given.  In  some  instances  this  difficulty  was  obviated  by 
obtaining  specimens  #f  the  plants  referred  to;  in  others  they  were  not 
sent,  or  failed  to  reach  here. 

The  reports  were  sent  in  with  commendable  promptness,  and  all 
evinced  a  great  interest  in  the  subject,  and  expressed  a  strong  desire  to 
aid  the  undertaking  by  all  means  in  their  power. 

WASHINGTON  TERRITORY  AND  OREGON. 

Prom  Washington  Territory  twelve  reixnrts  were  received,  and  from 
Oregon  thirty-one.  They  are  so  much  alike  that  we  consider  them  to- 
gether. 

NATIVE  PASTURE   GRASSES. 

Bunch  grass  is  found  in  the  drier  places  and  on  the  hills.  Wild  pea- 
vine  and  a  few  wild  grasses  in  the  timber;  clover  upon  bottom-lands; 
wild-rye  grass,  a  speeies  ef  Elyv%us}  upon  lowlands,  and  a  variety  of 
mixed  grasses  upon  the  prairies. 

Several  species  of  grass  are  called  bunch  grass,  the  principal  of  which 
are  Poa  tenuijblia  Nutt.,  Festuca  icabrella7  Erioooma  euspidata,  and  some 
of  the  species  of  St ijpa.  % 

Bunch  grass,  which  formerly  was  the  principal  pasture  grass  upon 
the  uplands,  has  become  about  extinct,  partly  from  the  land  being  taken 
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for  cultivation  and  partly  from  overfeeding.    Its  place  has  been  taken 
by  wild  chess  {Bromus  secalinus)  and  other  poor  grasses. 

But  little  native  grass  is  cut  for  hay,  some  little  wild  red  top,  wild- 
rye  grass,  salt  marsh  grass  upon  tide-water,  and  east  of  the  Cascades  a 
little  bunch  grass  is  cut. 

CULTIVATHD  GRASSES. 

Timothy  is  found  universally  distributed  throughout  this  section,  and 
has  become  so  well  established  that  some  consider  it  indigenous.  It 
has  so  tenacious  a  hold  upon  the  soil  that  it  can  scarcely  be  killed  out. 
As  a  hay  grass  timothy  has  no  supefior;  for  a  pasture  grass  it  gives 
out  too  early  in  July. 

Next  in  general  diffusion  come  the  clovers  $nd  orchard  grass.  Red 
top  also  is  quite  common.  Kentucky  blue  grass,  though  not  so  exten- 
sively introduced,  seems  well  adapted  to  some  portions  of  this  section. 

The  soil  and  climate  of  Oregon  and  Washington  Territory  are  admir- 
ably adapted  to  the  culture  of  grass,  and  any  kind  will  do  well  if  allowed 
a  fair  chance*  There  is  a  great  diversity  of  soilj  and  often  on  the  same 
farm  all  kinds  may  be  found,  from  the  black  sandy  loam  to  red  clay. 

From  some  come  inquiries  for  a  grass  that  will  do  well  upon  lands 
worn  out  by  constant  wheat-cropping.  Others  say  that  they  are  sowing 
clover  on  their  exhausted  lands  to  recuperate  them,  and  no  better  advice 
can  be  given  the  former  than  to  ao  likewise.  By  this  means  the  tired 
lands  can  soon  be  restored  to  fertility. 

A  better  way,  and  one  which  the  intelligent  farmers  will  soon  learn  to 
follow,  is  to  avoid  depleting  the  land  at  all,  but  by  a  suitable  rotation 
of  crops,  among  which  the  clovers  and  grasses  should  have  a  prominent 
place,  the  lands  can  be  kept  in  a  normal  state  of  fertility,  and  being 
naturally  rich  will  yield  a  generous  reward  to  the  husbandman's  toil. 

CALIFORNIA. 

From  California  thirty-seven  reports  were  received.  They  give  the 
following  as  the  principal  grasses : 

NATIVE  PA8TURK  GRASSES. 

Wild  oats  (Alvena  fatua),  alfilaria  (Wrodium  rioutarium),  bur-clover 
(Medimrga  dmticulata),  wild  clovers,  of  which  there  are  several  species, 
and  bunch  grass,  in  the  order  named.  In  the  northern  part  of  the  State 
a  little  wild-rye  grass  (ElyiMts),  wild  red  top,  and  wild  pea  vine  are  found. 

Acccounts  from  the  central  and  southern  counties  state  that  the  na- 
tive bunch  grass,  which  formerly  furnished  a  nutritious  feed  for  a  large 
part  of  the  Pacific  slope,  has  of  late  years  become  about  extinct,  andin 
some  sections  the  alfilaria,  bur-clover,  and  other  forage  plants,  which 
were  found  on  the  uncultivated  lands  during  spring  and  early  summer, 
are  slowly  but  surely  dying  out,  and  their  places  are  being  taken  by  a 
worthless  grass  that  nothing  will  eat,  green  or  dry. 

Mr.  C.  O.  Tucker,  of  Ballena,  attributes  this  gradual  disappearance 
of  the  native  grasses  to  the  constant  and  too  close  pasturage  at  and 
prior  to  the  time  for  maturing  then\seeds,  and  to  a  too  persistent  pastur- 
age with  sheep  at  other  timea,  causing  the  ground  to  become  thoroughly 
trodden  and  compacted.  This  has  been  followed,  during  the  last  few 
years,  by  unusually  hot  and  dry  summers.  He  knows  of  no  section 
where  the  need  of  useful  forage  plants  is  more  severely  felt  than  here. 
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All  the  native  grasses  of  California,  except  the  bunch  grass,  are  an- 
nuals ;  hence,  between  the  vegetation  of  the  seed  and  the  time  when  the 
plants  get  large  enough  to  tarnish  grazing  is  a  period  very  trying  to 
stock.  A  perennial  that  would  afford  feed  during  this  time,  they  say, 
would  be  a  very  great  acquisition. 

Mr.  Mart  Walker,  of  Saint  Helena,  says  that  there  is  an  intense  de- 
sire among  farmers  to  obtain  a  grass  capable  of  resisting  the  intense  heat 
and  drought  of  summer,  and  afford  grazing  for  cattle  during  that  period, 
and  if  possible  one  that  will  grow  on  poor  soil.  For  the  want  of  some 
such  resource  many  districts  are  fast  becoming  worthless.  He  says  that 
this  results  from  the  system  of  continuous  cropping  to  which  the  land 
has  been  subjected  for  the  last  thirty  years. 

NATIVE  GRASSES  CUT  FOR  HAY. 

Except  wild  oats  and  bur-elover  but  little  native  grass  is  cut  for  hay. 
In  the  northern  part  of  the  State  a  little  wild-rye  grass,  wild  red  top, 
and  in  some  localities  rushes,  are  cut. 

CULTIVATED  GRASSES. 

The  various  grains,  as  wheat,  rye,  and  barley,  cut  when  in  the  milk, 
are  principally  relied  upon  for  hay  in  many  parts  of  California.  They 
oome  as  volunteers,  or  very  often  after  the  grain  is  taken  off  a  "half- 
cast"  of  seed  is  sown  on  the  stubble  at  the  first  rain  in  the  fall  and 
harrowed  in.  Wild  oats  are!  cqfrextensivefy,  and  alfalfa  (Medioago  stotwa), 
often  called  lucern,  is  cultivated  largely  for  hay,  especially  in  the  south- 
ern part  of  the  State,  where  by  irrigation  large  crops  are  made. 

In  the  northern  and  central  counties  timothy  and  clover  are  cut  to 
some  extent,  and  are  commented  on  favorably.  Thus  far  but  very  little 
attention  has  been  given  to  this  subject.  The  general  system  of  farm- 
ing in  vogue  here  is  so  different  from  that  of  other  parts  of  the  country, 
and  so  few  experiments  have  been  made,  that  no  particular  grasses  or 
forage  plants  can  be  recommended  at  this  time. 

Further  experiments  and  developments  will  have  to  determine  this 
important  question. 

IDAHO  AND  MONTANA. 

Bunch  grass  is  common  throughout  the  hill  country.  In  the  lowlands 
the  wild-rye  grass  and  other  coarse  grasses  are  found.  Timothy  is  found 
successfully  cultivated  everywhere.  In  Idaho  clover  is  cultivated  exten- 
sively, especially  in  the  Boise  Valley,  where  some  very  large  crops  are 
reported.  Some  farmers  have  put  their  whole  places  in  it.  The  small 
red  clover  is  preferred.    Alfalfa  succeeds  well  in  Montana. 

Timothy  and  clover  are  recommended  for  the  bottoms,  and  alfalfa  for 
the  "  bench  lands."  All  the  grasses  would  succeed  well  with  attention. 
The  soil  and  climate  are  well  adapted  to  their  growth,  and  all  things 
seem  favorable  to  their  culture,  both  for  pasture  and  hay.  All  the 
farmers  have  to  do  here  is  to  avoid  the  mistake  made  in  many  new  sec- 
tions, that  of  overpasturing  and  continuous  cropping,  and  for  years  to 
come  they  will  have  a  never-ceasing  source  of  wealth. 

UTAH. 

The  principal  native  pasture  grasses  of  Utah  are  the  bunch  grass,  wire 
grass  (Juncus  Balticus),  salt  grass  (Vilfa  depanperata),  and  buffalo  grass 
(Buchloe  dactyloides). 
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The  wire  grass  and  salt  grass  are  oat  for  hay.  Lucern,  or  alfalfa  (Med- 
icagosativa),  is  cultivated  for  forage  and  hay  to  a  greater  extent  than  any- 
thing else,  and  succeeds  well.  In  some  counties  scarcely  any  other  forage 
plant  is  cultivated. 

Glover  is  reported  successful  in  some  places  and  timothy  in  others, 
though  neither  has  been  cultivated  largely. 

NEW  MEXICO. 

• 

The  gramma  grass  (Bouteloua)  is  common  on  the  high  ground  through- 
out Few  Mexico.  On  the  river  bottoms  there  is  a  little  blue  grass.  Al- 
falfa has  been  cultivated  more  than  any  other  forage  plant,  and  on  the 
bottoms  it  will  thrive  after  the  second  year  without  irrigation.  The 
millets  have  been  raised  some,  and  should  receive  more  attention.  BTo 
experiments  worthy  of  note  are  reported. 

The  reports  from  Utah  and  Few  Mexico  were  so  few  in  number  and 
the  area  so  great  and  so  diversified  that  no  suggestions  can  be  made  as 
to  what  grasses  will  be  best  adapted  to  this  section.  Many  experiments 
will  have  to  be  made  to  determine  this. 

TEXAS.— NATIVE  GRASSES. 

Brom Texas  therewere  sixty-ninereports.  Tbenatural  pasture  grasses 
consist  of  the  mixed  grasses  usually  found  on  the  prairies  which  occupy 
so  large  a  part  of  the  State.  The  sage  or  sedge  grass  holds  a  prominent 
place  among  them,  but  when  overpastured  it  is  run  out,  and  the  mesquite, 
both  hardier  and  better,  takes  its  place.  The  mesquite  is  found  in  the 
northern,  central,  and  southern  parts  of  the  State,  but  not  much  in  the 
northeastern  part 

TJie  term  mesquite  is  used  somewhat  indefinitely,  being  applied  to  a 
number  of  grasses,  but  here  it  is  probable  that  the  buffalo  grass  of  the 
plains  (BucMoe  dactyloides)  is  meant.  It  is  found  chiefly  on  the  black 
lands.  The  gramma  grass  (BouUloua),  of  which  there  are  some  patch<^ 
is  rapidly  disappearing,  and  is  being  replaced  by  the  mesquite"  Prairie 
grass  thus  far  has  been  the  chief  reliance  for  hay  as  wen  as  pasture. 

Texas  has  always  been  a  great  stock-raising  State,  apd  while  the  range 
was  uninterrupted  no  attention  was  given  to  cultivating  grass  or  to  im- 
proving pastures.  But  of  late  years  portions  of  the  State  have  been 
rapidly  filling  up,  and  the  range  consequently  diminishing,  so  now  the 
farmers  are  giving  considerable  attention  to  improving  their  pastures 
apd  to  the  hay  crop.  This,  intelligent  farmers  write,  should  receive  all 
the  encouragement  and  assistance  possible. 

Mr.  Talley  says  that  the  greatest  difficulty  in  making  the  culture  of 
Kentucky  blue  grass  a  success  is  in  getting 'it  to  live  the  first  year. 
The  same  remark  is  applicable  to  most  of  the  grasses.  The  main  reason 
of  failure  he  says  is  not  so  much  on  account  of  the  drought  as  on  ac- 
count of  the  nature  of  the  soiL  It  is  loose  and  porous,  and  dries  up 
very  quickly  on  the  surface :  hence  they  often  find  it  difficult  to  get  a 
"stand  "  of  turnips  in  the  fau,  or  a  "stand  "  of  millet  in  the  spring.  The 
soil  holds  moisture  well  below  the  depth  of  2  inches. 

He  further  says : 

4 1  have  taken  great  interest  in  investigating  the  subject  of  grasses,  and  my  labors 
were  rewarded  by  finding  a  much  greater  variety  on  my  place  than  I  had  ever  sus- 
pected, and  all  I  have  to  do  is  to  cultivate  and  take  care  of  what  I  already  possess, 
and  cut  the  weeds  to  prevent  their  shading  and  smothering  out  the  grasses  already  in 
the  ground. 
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Texas  is  naturally  a  grass  State,  and  only  needs  fair  attention  to  suc- 
ceed. Johnson  grass  and  Bermuda  are  receiving  considerable  atten- 
tion, and  for  the  most  part  are  spoken  of  favorably. 

Bur,  or  California  clover,  does  well  in  this  State,  and  is  highly  esteemed 
in  California  for  the  feed  it  affords,  though  the  burs  or  seed-pods  stick 
to  the  wool  of  sheep  and  impair  its  value*  Alfalfa  is  cultivated  largely 
here,  and  does  very  well.  Timothy,  orchard  grass,  and  clover  are  not 
reported  on  so  favorably  as  could  be  wished. 

The  millets  are  cultivated  quite  extensively  and  do  well.  Mr.  Clarke, 
of  Hempstead,  Waller  County,  Texas,  has  recently  sent  to  the  depart- 
ment samples  of  several  kinds,  among  which  were  specimens  of  the  so- 
called  double-headed  German  millet  4£  feet  high,  and  estimated  to  yield 
3  tons  to  the  acre. 

Mr.  W.  H.  D.  Carrington,  of  Austin,  says  that  there  is  but  one  na- 
tive grass  cultivated  for  hay,  and  that  is  what  is  called  Colorado  bot- 
tom grass;  sometimes  called  goose  grass,  and  in  some  places  Green 
River  grass  {Pami<swm  Texanum).  The  method  of  culture  most  com- 
monly adopted  is  the  same  as  that  for  crab  grass.  It  comes  voluntarily 
after  corn  is  "laid  by."  A  few  farmers  have  found  it  so  profitable  that 
they  plow  and  harrow  their  land  in  winter  and  cut  the  grass  as  soon  as 
it  matures.  In  this  way  they  secure  two  crops  annually.  It  is.preferred 
by  all  kinds  of  stock  to  Hungarian  grass  or  to  oats  in  the  sheaf.  It 
seeds  itself  freely.  The  hay  sells  now  (February,  1882),  at  $25  per  ton, 
while  prairie  hay  sells  at  from  $10  to  $12  per  ton.  This  might  be  intro- 
duced into  titie  Southern  States  without  requiring  any  change  in  the 
method  of  culture  generally  pursued.  It  is  figured  and  described  in 
the  report  for  1879. 

THE  eOtfTHEBN  STATES. 

The  returns  from  Georgia,  Florida,  Alabama,  Mississippi,  and  Lou- 
isiana are  so  similar  in  general  character  that  they  are  considered  to- 
gether, differences  being  noted  as  they  occur. 

NATIV*  PASTUBft  GHAAS&g. 

By  an  examination  of  the  returns  from  this  section,  crab  gra$s  (Pani- 
cum  8anguinale)  is  found  to  be  the  most  extensively  diffused  pasture 
grass  for  summer  and  fall  gracing,  while  crow-toot  (Uleuiine  Indica)  is 
quite  common  in  Georgia  and  Florida. 

Hie  sedge  grass  also  holds  a  prominent  place  as  a  pasture  grass  in 
Georgia,  Alabama,  and  Louisiana,  being  reported  from  nearly  one-half 
the  counties.  Several  grasses  are  called  sedge  and  broom  sedge.  They 
are  for  the  most  part  some  species  of  Andropogon  or  Stipa. 

Bermuda  grass  (Oynodon  dactylon)  is  reported  in  over  one- third  of 
the  counties,  and  is  probably  growing  in  many  more,  and  though  an  in- 
troduced grass  it  has  become  so  well  established  that  it  is  generally 
referred  to  as  a  native.  The  wild-pea  vine  is  also  plentiful  and  in  some 
places  quite  popular.  In  Florida  it  is  said  to  do  well  on  the  poor  sandy 
soil,  and  to  endure  the  heat  and  drought  of  summer.  Mexican  clover 
(Bihhardsonia  scdbra)  is  spreading  over  the  sandy  uplands  along  the 
coast.  Tick  trifoil,  or  tickseed,  two  species  of  Desmodium,  is  frequent 
in  rich  woods,  and  is  esteemed  as  a  milk-producing  plant.  Nimblewill 
(Uluhlenbergia  Mexiewna  and  diffusa)  are  found  in  open  woods  in  ihS 
northern  and  central  counties. 

In  Alabama  and  Mississippi  Japan  clover  (Lespedem  striata)  has  spread 
extensively  over  the  roadsides  and  uncultivated  fields.    It  Will  grow 
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upon  all  soils,  even  the  poorest,  and  withstands  the  heat  and  drought 
of  summer  r^jnarkably^well.  It  spreads  rapidly,  and,  som#  say  it  will 
root  oat  the  broom  sedge  and  even  Bermuda.  It  is  rather  a  coaffee  plant, 
and  should  be  tried  only  in  places  unsuitable  for  the  better  grasses. 

In  Louisiana  crab  gr&ss,  though  still  common,  is  gradually  giving 
place  as  a  pasture  gr#ssrto  Bermndaan<t  white  clover.  Several  species 
of  clover  seem  to  be  spreading  over  this  section;  some  of  them  are  said 
to  afford  considerable  seed. 

The  bur,  or  California  clover,  (Medimgo  denticulate)  is  reported  in 
two  counties  of  Alabama,  apd  has  been  successfully  tried  in  Georgia. 
In  California  it  is  highly  esteemed. 

Paspalum  ovatum  is  found  in  Texa$  and  Louisiana.  It  is  highly  spoken 
of  as  a  pasture  grass  by  those  wbp  have  examined  it.  (Bee  report  of 
the  botanist  for  1860.) 

Numerous  other  grasses  are  found  growing  with  the  foregoing  species, 
but  generally  are  of  no  particular  value,  and,  having  for  the  most  part 
no  common  names,  they  are  spoken  of  afr  wild  grasses,  &c. 

la  regard  to  native  pasture  grasses,  Mr.  Hawkins,  of  Hairkinsville, 
Ala.,  says : 

There  is  but  very  little  grass  of  any  fcind  Here,  except- the  wild  varieties  which  come 
spontaneously  on  all  did  fields  with  the  broom  sedge,  %&&  pur  very  best  pastures  are 
on  these  old  fields.  Old  fields,  when  turned  out,  usuaUy  grow  weeds  the  first  two 
years  and  require  about  four  years  for  them  to  become  sodded  with  broom  sedge. 
Burn  this  off  m  early  spring,  ana  with  sufficient  cattle  it  need  nevpr  be  burned  again, 
as  the  caftle  will' keep  it  down,  I  have  an  excellent  pasture  of  150  acres  of  this  kind, 
wh'ioji  win  keep  in  good  condition  30  head  of  oattle,  half  as  many  mules  when  not  at 
tfork,  and  tome  hogs. 

NA7IVB  HAT  GRA8SB8. 

In  this  Section  crab  grass  is  cut  very  extensively,  being  reported  from 
neatly  every  comity  where  any  attention  at  all  is  given  to  hay.  Grow- 
foot,  ad  a,  crop  grass,  is  chfefly  (jonflned  to  Georgia.  Some  of  the  coarse 
swamp  grosses  are  cat  to  a  considerable  extent  in  certain  localities. 

GrnnrastBD  grassm. 

Over  one-half  of  the  reports  from  this  section  state  that  no  attempts 
have  been  made  to  cultivate  grass  for  hay.  They  rely  entirely  upon  the 
volunteer  grasses,  thejprincipal  qpe>  being  crab,  which  some -consider  to 
to  be  superior  to  the  so-called  cultivated  grasses. 

The  chief  reasons  given  in  favor  of  crab  grass  as  a  pasture  grass  and 
for  hay  are  that  it  is  indigenous,  and  therefore  well  adapted  to  with- 
stand the  effects  of  t&e  climate:  that  the  ground  has  only  to  be  smoothed 
after  the  corn  is  "laid  by,*  and  it  comes  voluntarily;  that  it  never  fails, 
and  does  well  on  poor  and  sandy  soil. 

lijt  the  remaining  counties  more  or  less  introduced  grasses  have  been 
cut  for  hay,  consisting  principally  of  herds  grass  (red  top),  the  clovers, 
timothy,  and  orchard  grass  in  the  order  named.  Bermuda  grass  is  re- 
ported to  be  cut  for  hay  to  a  greater  extent  than  aiiy  other,  except  the 
crab  grass.  The  millets  are  cultivated  for  hay,  and  are  deserving  of 
more  attention,  for,  being  annuals,  they  can  be  grown  successfully  in 
all  parts  of  the  South.  In  Louisiana  the  cow-pea  is  considered  one  of 
the  best  forage  orops,  and  its  cultivation  is  extending.  In  the  Bed  River 
district  sorghum  of  various  kinds  is  largely  raised  for  feed. 

JOHNSON  GRASS. 

Johnson  grass  is  steadily  growing  in  favor  and  its  cultivation  extend- 
ing.   It  is  being  introduced  on  the  low,  wet  prairie  lands  of  Texas,  and 
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the  reports  are  quite  favorable.  It  is  essentially  a  hay  grass,  and  may 
bercat  three  or  four  times  a  year.  It  should  always  be  cut  before  the 
seed  stalks  run  up,  else  it  will  be  too  coarse.  It  is  even  more  difficult 
to  exterminate  when  once  well  set  than  Bermuda,  hence  should  not  be 
allowed  to  seed.  The  best  way  to  eradicate  it  is  by  frequent  plowings 
in  July  and  August,  exposing  the  roots  as  much  as  possible  to  the  sun. 
It  will  not  bear  tramping. 

Both  this  gBass  and  Bermuda  are  regarded  as  a  great  blessing,  or  as 
an  unmitigated  evil,  according  to  the  standpoint  from  which  they  are 
viewed.  The  exclusive  cotton-planter  is  apt  to  look  upon  them  with 
unabated  hostility,  while  those  who  are  beginning  to  diversify  their 
crepp  look  upon  these  and  other  grasses  as  a  great  boon. 

In  these  States  hay  should  be  secured  early  enough  in  the  season  to 
allow  the  meadows  to  get  a  good  start  before  the  summer  drought  sets 
in,  so  that  the  roots  may  have  a  good  protection  during  this  trying 
period.  Meadows  should  not  be  pastured  until  the  fall  rains  set  in,  and 
then  only  lightly,  and  never  when  the  ground  is  soft  from  much  rain. 
Care  should  be  taken  not  to  pasture  too  tote  in  the  spring,  thereby  pre- 
venting the  grass  from  growing  tall  enough  to  cut  before  the  heat  of 
summer.  According  to  the  reports,  the  farmers  are  accustomed  very 
generally  to  pasture  too  closely,  which  causes  great  injury,  if  not  de- 
struction, to  the  grass. 

PERMANENT  PASTURE. 

For  a  permanent  pasture  grass  the  Texas  blue  grass  (Foa  arachtijfera) 
promises  to  be  one  of  the  very  best  grasses.y  et  brought  to  the  attention  of 
the  South.  It  is  a  strong,  deep-rooted  grass,  with  an  abundance  of  foli- 
age, and  seems  to  possess  all  of  the  characteristics  necessary  for  a  grass 
to  be  .successful  in  most  parts  of  the  South.  It  grows  in  woods  or  open 
pjsarie,  and  thrives  upon  a  variety  of  soils,  poor  as  weU  as  rich,  but  has 
not  so  far  as  reported  been  tried  upon  a  dry,  sandy  soiL  This  grass 
seems  worthy  of  earnest  consideration  by  all  interested.  As  it  is  figured 
and  so  fully  described  in  another  part  of  the  report,  more  need  not  be 
said.  here. 

The  Texas  blue  grass  dies  down  during  the  heat  of  summer  and 
springs  up  with  the  first  fall  rains  and  lasts  till  summer  again.  Ber- 
muda comes  in  early  sprjihg  and  lasts  till  frtstaomes,  thus  being  a  sum- 
mar'pasture  grasp. 

WINTER  BASTUBE. 

From  several  places,  especially  in  Georgia  and  Alabama,  requests 
come  for  a  grass  that  will  make  good  winter  pasture,  and  if  possible 
one  that  will  succeed  upon  weak,  sandy  soil.  Tke  cultivated  grasses 
best  adapted  for  winter  pasture  at  the  South  are  the  tall  meadow  oat 
grass  (Arrhenatherum  avenacewn),  which  will  thrive  on  more  sandy  soil 
than  most  of  the  cultivated  grasses  (though  it  prefers  a  rich  upland), 
and  will  yield  more  green  food  in  winter  than  any  •ther  grass. 

Orchard  grass  (Daotylis  gUmerata)  is  next  fn  value.  It  does  well  in 
orchards  and  thinned  woods,  and  will  do  well  on  any  rich,  dry  soiL 
After  being  cut  or  eaten  down  by  stock  it  springs  up  again  with  great 
rapidity,  thus  rendering  it  of  peculiar  value  as  a  pasture  grass.  Experi- 
ment demonstrates  that  these  grasses  will  thrive  and  do  well  in  the 
northern  and  central  counties  of  the  Gulf  States,  and  ought  to  succeed 
in  all  sections,  except,  perhaps,  on  a  very  dry  sandy  soU.  $ hese  two 
grasses  are  thought  to  endure  the  heat  and  drought  better  than  other 
cultivated  grasses.    Italian  rye  grass  (Lolium  Italicumi)  is  one  of  the 
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very  best  grasses  for  this  section— by  being'sown  and  harrowed  in  at  the 
first  fall  rains  it  will  be  ready  for  pasture  by  midwinter,  and  will  afford 
a  rich  pasturage  during  the  Jatter  part  of  winter  and  spring,  and  can 
then  be  plowed  under  for  the  following  crop,  thus  enriching  the  land  as 
well  as  furnishing  abundant  winter  feed.  By  only  pasturing  very  lightly 
a  crop  of  hay  can  be  cut  and  the  stubble  turned  under  for  a  following 
wheat  or  other  grain  crop.  The  attention  of  farmers  cannot  be  too 
strongly  called  to  this  useful  grass.  Wild-rye  grass  (Dlymus)  and  wild 
meadow  barley  (Hordeum  pratense),  also  the  common  cultivated  rye  and 
barley,  make  excellent  pasture. 

BERMUDA  GRASS. 

Bermuda  has  of  late  attracted  more  than  usual  attention.  It  has 
been  referred  to  and  discussed  by  so  many  of  the  correspondents  that 
an  idea  of  the  estimation  in  which  it  is  held  cannot  better  be  given  than 
by  making  a  few  extracts  from  their  letters. 

Mr.  Hawkins,  of  Barbour  County,  Alabama,  says  that  he  is  very  cer- 
tain now,  and  has  been  for  years,  that  the  great  want  of  the  South  is  a 
grass  with  which  the  tired  lands  may  be  seeded,  and  some  return  had 
while  the  land  is  being  recuperated.  Bermuda,  he  says,  is  the  grass  to 
do  this  if  it  seeded,  and  could  be  easily  destroyed  when  the  land  is 
wanted  for  cultivation.  These  difficulties,  he  says,  operate  sufficiently 
to  almost  exclude  it  from  the  tillable  land.  A  correspondent  from  Mis- 
sissippi says : 

Bermuda  is  the  grass  for  this  country,  resisting  both  the  drought  of  summer  and 
the  frost  of  winter,  ana  affording  a  richer  pasturage  than  anv  other  grass.  With  this 
for  pasture,  and  the  Johnson  grass  (Sorghum  halajpenee)  for  hay,  stock-raising  will  be 
more  profitable  than  cotton. 

Georgia  has  taken  the  lead  in  introducing  Bermuda  grass.  In  the 
central  part  of  the  State  it  is  found  in  every  county,  and  is  steadily 
growing  in  favor.  The  report  of  the  State  board  of  agriculture  for 
1881  says : 

The  hay  crop  of  Georgia  has  been  unusually  fine  in  1881.  The  clovers  and  culti- 
vated grasses  made  heavy  crops  before  the  summer's  drought  commenced.  Large  har- 
vests of  Bermuda  hay  were  realized'in  some  of  the  counties  of  Middle  Georgia,  where 
this  valuable  grass  is  being  more  highly  appreciated  every  year.  It  makes  a  hay  in- 
ferior to  none,  with  the  advantage  of  being  permanent  when  once  well  set.  Quite  a 
number  of  farmers  now  realize  a  better  income  from  lands  set  in  Bermuda  than  they 
did  from  the  same  when  in  cotton. 

Another  correspondent  says : 

Bermuda,  beyond  all  doubt,  is  the  best  grass  for  pasture,  but  for  hay  we  need  ether 
grasses,  and  I  am  satisfied  that  Johnson  grass  is  the  one  for  that  purpose.  These  two 
grasses  have  the  power  to  make  this  section  a  great  stock  country. 

Such  expressions  as  this  frequently  occur  in  the  reports :  "  Bermuda 
is  the  best,  but  the  farmers  are  afraid  of  it" 
Mr.  F.  Seip,  of  Bapides  Parish,  Louisiana,  says : 

Of  all  the  usual  cultivated  grasses  none  can  compare  in  general  usefulness  to  the 
Bermuda.  It  is  in  valuable  as  a  pasture  grass  for  all  kinds  of  stock,  famishing,  through 
nearly  the  entire  year,  and  even  in  winter,  under  some  circumstances,  an  extraordi- 
nary amount  of  food.  For  bay  purposes  it  cannot  be  surpassed.  Under  favorable 
circumstances  it  will  yield  more  to  the  acre  than  any  other  Known  grass  with  the  ex- 
ception, possibly,  of  lucern  (Medicago  sativa)  and  Johnson  grass,  the  latter  being  too 
coarse  to  make  superior  hay. 

Again  Mr.  Seip  says  of  Bermuda: 

It  can  onlv  be  recommended  for  permanent  pastures  or  meadows,  as  it  is  very  diffi- 
cult to  eradicate,  but  still  it  is  practicable  to  remove  it.    The  best  method,  I  think,  is 
16  AG 
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summer  plowing  repeated  frequently,  followed  by  oats  in  the  fall  and  winter,  and 
after  the  oat  crop  by  a  heavy  crop  of  peaee.  If  this  is  well  done  there  will  be  no 
trouble  in  making  a  crop 'of  corn  or  cotton  the  following  year. 

Colonel  Lane,  in  "  Forage  plants  at  the  South,"  says,  in  reference  to 
destroying  Bermuda : 

Upon  ordinary  upland  I  hare  found  no  difficulty  in  destroying  it  by  close  cultiva- 
tion in  cotton  for  two  years.  It  requires  a  few  extra  plo wings  to  get  the  sod  thoroughly 
broken  to  pieces.  The  breaking  should  be  done  with  a  small  plow  first,  and  a  harrow 
run  over  it  once  or  twice  in  winter  or  early  spring.  Take  advantage  of  the  dry,  hot 
months  of  summer  to  have  the  grass  that  may  be  found  alive  plowed  and  hoed,  and 
exposed  as  much  as  possible  to  the  sun.  In  ordinary  seasons  so  much  of  the  grass 
will  be  killed  the  first  year  that  but  little  interference  with  the  next  crop  need  be 
apprehended. 

Bermuda  is  essentially  a  southern,  summer-pasture  grass,  and  as 
such  possesses  superior  qualities.  It  will  thrive  upon  poor  soil  and 
stand  the  heat  and  drought  of  summer.  It  is  nutritious  and  is  eaten 
by  all  kinds  of  stock.  It  is  permanent  when  once  well  set,  provided  it 
is  pastured  5  otherwise,  the  broom  sedge  and  other  grasses  will  run  it 
out.  It  requires  tramping  to  flourish.  The  objections  it  encountered 
durihg  the  first  years  of  its  introduction  have  gradually  given  way,  as 
the  farmers  have  seen  more  of  it,  and  have  become  better  acquainted 
with  its  nature  and  habits.  To  make  hay  it  requires  a  rich  soil — a  soil 
rich  enough  to  produce  good  crops  of  timothy  and  the  more  valuable 
grasses.  It  is  an  ameliorating  crop.  A  field  kept  in  Bermuda  a  few 
years  will  become  so  much  enriched  that  should  it  be  wanted  for  culti- 
vation the  increased  crops  will  more  than  pay  for  the  extra  labor  and 
expense  required  the  first  year  on  account  of  the  sod. 

Often  in  the  reports  a  request  is  made  for  a  grass  that  will  do  well 
on  their  exhausted  lands  and  yield  some  return  while  they  are  being 
recuperated.  Lands  naturally  fertile,  but  depleted  by  cropping,  if  not 
"turned  out  in  commons,"  can  be  recuperated  by  proper  management 
through  the  agency  of  ameliorating  crops,  the  particular  ones  to  be  used 
varying  with  the  different  conditions  of  location,  nature  of  soil,  &c,  and 
cannot  be  entered  into  minutely  here,  but  which  the  intelligent  cultiva- 
tor will  soon  learn  to  determine. 

Immediate  and  constant  returns,  as  some  ask  for,  should  not  be  ex- 
pected from  a  soil  already  exhausted.  But  in  a  short  time,  by  generous 
treatment,  they  can  be  brought  to  a  condition  to  once  more  reward  the 
toiler  for  his  labor,  and  will  prove  in  the  end  to  be  much  more  economi- 
cal than  to  "  turn  the  fields  out"  and  wait  thirty  or  forty  years  for  the 
slow  process  of  natural  recuperation,  expending,  meantime,  one's  en- 
ergies in  clearing  and  bringing  into  cultivation  new  tracts,  to  be  in  turn 
abandoned  and  **  turned  out." 

Some  ask  for  a  grass  that  will  do  well  upon  a  soil  naturally  poor  or 
barren.  Such  a  soil  will  not  yield  anything  without  fertilizing,  except  a 
few  worthless  weeds  or  some  of  the  coarser  plants.  Good  grasses  will 
not  grow  on  land  that  will  not  produce  medium  crops  of  grain.  By  using 
fertilizers  and  turning  under  green  crops  the  productiveness  can  be  in- 
creased so  as  to  give  fair  returns,  and  then  by  suitable  rotation  the  land 
can  be  continuously  improved. 

EXPERIMENTS. 

/ 

In  nearly  one-half  of  the  counties,  according  to  the  reports,  no  ex- 
periments introducing  new  grasess  have  been  made,  while  in  many  of 
tho  otbep  counties  they  have  been  made  only  on  a  small  scale,  and  were 
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too  often  abandoned  as  failures  .before  they  had  been  fairly  tested.  Fail- 
ures frequently  result  from  not  fully  understanding  the  nature  and  re- 
quirements of  the  grasses,  especially  during  the  early  stages  of  their 
growth.  At  first  they  are  weak  and  of  slow  growth,  and  require  special 
care  until  well  established.  They  need  to  be  protected  from  the  vigorous 
and  already  well-rooted  native  species,  and  especially  from  being  smoth- 
ered and  killed  out  by  the  dense  growth  of  weeds.  Neither  should  stock 
be  permitted  to  commit  depredations  and  tramp  them  out.  Often  from 
neglecting  to  take  these  precautions  the  grass  dies  out  and  the  experi- 
ment is  abandoned. 

Some,  however,  by  proper  care,  secure  a  good  stand  and  have  a  promis- 
ing prospect  of  success,  but  by  overpasturing  or  pasturing  at  unsuit- 
able times  they  are  apt  to  exterminate  the  grass  and  attribute  the  fail- 
ure to  a  want  of  adaptability  of  the  grass  to  the  conditions  of  soil  and 
climate,  or  to  the  heat  and  drought  of  summer.  Hence  there  is  a  wide- 
spread and  often-expressed  sentiment  that  introduced  grasses  will  not 
succeed  in  the  South. 

It  may  be  true  that  in  the  extreme  South,  in  the  Gulf  belt,  the  in- 
tense heat  and  long  drought  of  summer,  combined  with  a  weak,  sandy 
soil,  presents  difficulties  to  the  culture  of  grass,  and  the  same  things 
affect  more  or  less  all  crops.  But  we  have  abundant  testimony  from 
those  who  have  given  careful  attention  to  the  subject  that  in  a  majority 
of  cases  the  causes  of  failure  are  such  as  can  be  successfully  overcome 
by  proper  management. 

Mr.  J.  J.  Barclay,  of  Wheeler,  Ala.,  says : 

I  have  experimented  on  my  place  with  most  of  the  cultivated  grasses,  and  find  they 
do  well  if  protected  from  the  tramping  and  depredations  of  stock  for  one  season. 
*  *  *  I  am  confident  of  their  success  and  feel  that  their  introduction  into  this  por- 
tion of  the  South  will  he  of  incalculable  benefit  to  the  country  and  people,  and  espe- 
cially attractive  to  the  immigrant,  whose  first  question  is,  "Do  grasses  grow  in  your 
State!" 

Another  says  that  orchard  grass,  tall  meadow  oat  grass,  and  John- 
son grass  win  do  well  if  properly  attended  to  and  the  ground  suitably 
prepared.  Mr.  Hawkins  says  that  his  experiments  show  that  any  of  the 
grasses  will  do  well  upon  rich  loam,  or  on  moist,  stiff  land,  or  on  moist, 
sandy  land.     Mr.  D.  P.  Hurley,  of  Pike  County ,says: 

I  would  add,  on  the  important  subject  of  grasses,  that  their  cultivation  is  sadly 
neglected,  not  because  the  climate  is  hostile  or  the  soil  unadapted,  nor  because  they 
cannot  be  successfully  cultivated,  but  for  the  reason  that  diversified  agriculture  is 
practically  disfavored. 

Mr.  P.  M.  Morehouse  sent  from  Texas  a  sample  of  Kentucky  blue 
grass,  grown  on  the  open  prairie,  without  shade  or  extra  care  after  well 
set  It  has  withstood  the  heat  and  drought  of  summer  for  three  years 
extremely  well.  * 

Other  extracts  might  be  given,  all  tending  to  show  that  the  grasses 
can  be  successfully  cultivated  in  a  large  portion  of  the  South.  All  through 
the  northern  and  central  counties  no  difficulties  will  usually  be  encount- 
ered in  cultivating  all  the  more  valuable  grasses  that  cannot  be  overcome 
by  using  ^ood  judgment  in  selecting  the  soil  best  adapted  to  each  kind, 
giving  suitable  attention  to  the  preparation  of  the  ground,  and  giving 
the  grass  due  protection  during  the  first  stages  of  growth.  The  experi- 
ments made  in  these  counties  and  the  success  attending  them  folly  de- 
monstrate the  truth  of  the  above  statements. 

Yet  there  are  large  tracts  of  country,  often  embracing  counties,  where 
a  meadow  of  grass  is  not  to  be  found.    Mr.  Hawkins  says  that  he  does 
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not  know  of  a  meadow  of  cultivated  grass  in  Southeastern  Alabama. 
Similar  statements  come  from  Louisiana.  This  unfavorable  condition 
has  arisen  from  several  influences,  which  can  only  be  referred  to  here. 
Among  them  may  be  mentioned  the  custom  of  exclusive  cotton-plant- 
ing, which  has  been  so  sedulously  followed  for  so  many  years,  leaving 
but  little  time  for  anything  else;  also  the  habit  of  "turning  out"  fields 
when  depleted  instead  of  recuperating  them  by  ameliorating  crops. 

Another  is  the  reluctance  and  hesitation  which  persons  naturally  feel 
about  changing  old-established  ways  for  untried  methods,  without  the  en- 
couragement and  aid  of  example  to  guide  them  in  their  new  enterprise. 
The  want  of  seed  has  been  quite  an  impediment  to  increased  attention 
being  given  to  the  grass  crops.  The  correspondents  say  that  a  liberal 
distribution  of  grass  seed  would  relieve  a  deeply-felt  need  and  do  much 
toward  determining  the  important  question  of  extending  grass-culture. 

Portions  of  Florida  and  the  district  along  the  Gulf  presents  some  diffi- 
culties to  the  culture  of  grasses  as  well  as  of  other  crops.  This  is  due 
to  several  causes,  and  experiments  will  have  to  determine  what  forage 
crops  are  best  adapted  to  this  section,  and  what  modes' of  culture  are 
best  suited  to  them.  An  experimental  station  established  here  would 
do  much  toward  solving  this  important  problem,  and  would  also  furnish 
useful  and  much  needed  information  in  regard  to  the  best  method  of 
treating  all  crops. 

Fifth  inquiry:  "Please  suggest  any  grasses  that  might  be  useful  in 
your  section." 

The  replies  to  this  request  were  somewhat  limited,  and  often  rather 
suggestive  than  definite.  There  are  but  few  to  be  added  to  those  already 
mentioned.  But  for  convenience,  all  of  the  grasses  recommended  for 
trial  by  the  correspondents  will  be  given  here,  together  with  such  sug- 
gestions as  the  general  tenor  of  the  reports  and  correspondence,  and 
information  obtained  elsewhere,  would  seem  to  warrant  They  recom- 
mend as  follows: 

For  Washington  Territory  and  Oregon.— Jtalian  rye  grass,  orchard 
grass,  the  clovers,  tall  meadow  oat  grass,  Kentucky  blue  grass,  Texas 
mesquite,  and  Bermuda. 

For  California. — Timothy,  large  red  clover,  the  millets,  orchard  grass, 
Italian  rye  grass,  white  clover,  Guinea  grass  (Panicwn  jumentorum), 
Bermuda,  and  alfalfa. 

For  Idaho  and  Montana. — All  the  grasses  for  bottom  lands,  and  alfalfa 
for  "bench  lands." 

For  Texas. — Alfalfa,  Bermuda,  timothy,  the  clovers,  orchard  grass, 
Johnson  grass,  and  the  millets,  in  the  order  named. 

Far  Georgia. — Kentucky  blue  grass,  orchard  grass,  herds  grass  (called 
red  top  in  New  England),  timothy,  the  clovers,  and  alfalfa,  in  the  order 
named. 

For  Florida. — Bermuda,  alfalfa,  Guinea  grass  (Panicumjumentorum), 
orchard  grass,  Johnson  grass,  and  clover. 

For  Alabama. — Orchard  grass,  Kentucky  blue  grass,  timothy,  herds 
grass  (red  top),  Johnson  grass,  alfalfa,  and  California  clover. 

For  Mississippi. — Orchard  grass,  herds  grass  (red  top),  the  clovers, 
Kentucky  blue  grass,  and  the  millets. 

For  Louisiana. — Kentucky  blue  grass,  orchard  grass,  Bermuda,  tim- 
othy, herds  grass  (red  top),  the  clovers,  and  alfalfa. 

The  above  are  the  principal  forage  plants  enumerated  for  trial.  It 
will  be  observed  that  in  some  instances,  instead  of  suggesting  new 
grasses  for  trial,  those  are  named  which  have  already  been  so  fully  tried 
that  there  is  no  question  about  their  success. 
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It  appears  from  the  reports  and  correspondence  that  the  principal 
need  of  Washington  Territory  and  Oregon  is  a  pasture  grass  for  the 
dry  hills  in  place  of  the  nearly  extinct  banch  grass ;  some  are  desirous 
that  Bermuda  and  Texas  mesquite  be  tried.  The  latter  has  already 
been  reported  as  successful  in  several  counties.  There  is  some  uncer- 
tainty concerning  what  grass  is  referred  to,  as  several  go  under  the 
name  of  mesquite.  It  is  probable  that  some  mean  the  Buchloe  dacty- 
laideiy  the  buffalo  grass  of  the  plains^  a  valuable  pasture  grass  and  simi- 
lar in  habit  to  Bermuda.  In  Texas  it  is  called  mesquite.  The  sugges- 
tions of  these  correspondents  appear  worthy  of  attention. 

In  Southern  California  some  wish  Bermuda  to  be  tried  for  their  past- 
ure land  which  cannot  be  plowed,  and  where  the  bur-clover,  &c,  is 
being  tramped  out.  They  also  think  that  the  Guinea  grass  (Panicum 
jumentonm)  might  possibly  succeed. 

The  suggestions  from  Florida  were  from  only  a  few  counties;  the 
general  impression  seems  to  be  that  crab  grass  and  other  native  grasses 
are  superior  to  the  so-called  cultivated  ones.  Some  think  that  a  grass 
trill  have  to  be  obtained  from  Cuba  or  the  tropics  to  be  suited  to  the 
climatic  conditions  existing  there. 

Bur,  or  California  clover  (Medicago  denticulate)  and  alfllaria  (Erodium 
evcutarium),  both  valued  in  California,  are  deserving  of  consideration  for 
the  Southern  States.  Experiments  will  have  to  determine  whether  or 
not  the  climatic  conditions  here  will  be  favorable  to  their  success. 

The  culture  of  grass  crops  in  the  section  of  country  under  considera- 
tion is  comparatively  new  and  undeveloped,  and  the  inquiries  made 
through  the  circulars  elicited  in  part  its  present  condition  and  some  of 
the  more  pressing  wants,  but  the  information  afforded,  though  valuable, 
was  not  so  full  and  complete  as  to  enable  the  department  in  numerous 
cases  to  determine  with  sufficient  exactness  the  kinds  of  forage  plants 
best  suited  to  their  several  wants. 

To  accomplish  this  will  require  further  investigation,  and  must  rest 
largely  upon  the  result  of  experiments.  These,  to  be  of  such  practical 
value  as  the  importance  of  the  subject  seems  to  demand,  will  need  to  be 
systematically  and  thoroughly  carried  on,  either  at  experimental  stations 
established  by  the  department,  or  through  the  agency  of  intelligent 
cultivators  in  numerous  locations,  all  working  methodically  and  making 
frequent  detailed  reports  through  properly  prepared  blank  forms. 

A  personal  inspection  of  the  prevalent  modes  of  culture  practiced  in 
different  places,  and  of  the  experimental  crops  in  several  stages  of 
growth,  would  be  a  very  desirable  aid  for  determining  the  causes  that 
operate  to  produce  failure,  and  the  best  methods  to  pursue  to  afford  a 
reasonable  assurance  of  success  in  the  cultivation  of  the  different  species 
of  grasses  which  are  subject  to  many  varying  conditions. 

The  subject  is  of  such  vital  importance  to  all  that  no  efforts  should 
be  spared  for  accomplishing  the  desired  end.  Those  already  made  by 
the  department  have  met  with  the  most  gratifying  approval  and  com- 
mendations from  every  place  to  which  the  circulars  were  sent.  A  gen- 
eral desire  is  expressed  for  their  continuance  and  much  anxiety  mani- 
fested for  their  success.  The  farmers  all  gladly  proffer  their  services 
to  aid  in  the  work,  and  are  anxiously  waiting  to  see  what  will  be  done. 
The  general  tenor  of  the  reports  goes  to  show  that  seldom  has  a  subject 
been  presented  which  has  awakened  a  more  universal  and  deeper  inter- 
est throughout  the  South  and  the  Pacific  slope  than  this. 
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DESCRIPTION  OP  GRASSES  FIGURED. 

Polypogon  monspeleensis— Beard  grass. 

An  annual  grass  frequent  in  California,  Oregon,  Arizona,  and  Utah, 
and  sometimes  found  on  the  Atlantic  coast  It  is  a  native  of  Europe. 
The  culms  are  from  6  inches  to  2  feet  high,  rather  stout,  apt  to  be  pro- 
cumbent at  the  base,  and  often  branching  below.  There  are  usually 
three  or  four  leaves  on  the  culm,  which  are  broad,  flat,  3  to  6  inches 
long,  and  somewhat  rough.  The  sheaths  are  rather  loose  and  striate, 
and  the  ligule  long  and  obtuse.  The  panicle  varies  from  1  to  4  inches  in 
length,  contracted  into  a  dense,  cylindrical  spike,  of  a  yellowish-shining, 
green  color,  the  long  awns  or  oeards  of  the  flowers  being  very  conspic- 
uous. The  spikelets  are  1-flo  wered,  very  small,  about  one  line  long.  The 
outer  glumes  are  nearly  equal,  1-nerved,  notched  at  the  apex,  and  ex- 
tended into  a  slender  awn  or  beard  from  two  to  four  times  as  long  as  the 
glume.  The  flower  inclosed  by  these  two  glumes  is  very  smaH,  the  flower- 
ing glume  usually  having  a  fine,  short  awn ;  the  palet  is  minute,  very  thin, 
dedicate,  and  awnless.  It  is  quite  an  ornamental  grass,  but  of  little  ag- 
ricultural value.  (Plate  I:  a,  spikelet;  b,  flower;  o,  flowering  glume 
more  enlarged.) 

AGROSTIS  MIOROPHYXLA. 

Apparently  an  annual  or  biennial,  frequently  with  several  culms  spring- 
ing from  one  root  Radical  leaves  few.  Culms  erect,  rigid,  1J  to  3  feet 
high,  with  four  or  Ave  rough  and  rather  rigid  leaves ;  the  sheaths  long 
and  roughish,  the  leaves  3  to  6  inches  long,  two  or  three  lines  wide,  grad- 
ually pointed.  Upper  part  of  culm  naked.  The  panicle  is  3  to  5  niches 
long,  erect,  rigid,  spike-like,  narrow,  and  densely  flowered,  sometimes 
interrupted  below.  The  spikelets  are  densely  crowded  on  the  short,  al- 
most sessile  branches,  and  single  flowered.  The  outer  glumes  are  slightly 
unequal,  rather  more  than  a  line  in  length,  awn  pointed,  narrowly  lanceo- 
late, scabrous  or  hispid  on  the  keel,  1-nerved.  The  flower  is  very  min- 
ute, consisting  of  a  thin,  flowering  glume  about  half  as  long  as  the  outer 
glumes,  2-toothed  at  the  summit,  and  on  the  back  furnished  with  aslender 
awn  three  times  its  own  length,  readily  seen  projecting  beyond  the  outer 
glumes.  There  is  no  proper  palet,  or  only  a  microscopic  one.  This  grass 
gives  some  promise  of  utility.  (Plate  II :  a,  outer  glumes ;  b,  flowering 
glume  with  its  awn.) 

Agrostis  exarata— False  Red  top. 

This  is  one  of  the  most  variable  of  grasses.  In  the  report  for  1878 
we  gave  a  figure  of  the  form  common  in  the  mountains  of  Colorado  and 
eastward.  We  now  present  a  figure  of  one  of  the  western  forms  occur- 
ring in  Alaska  and  southward  to  Oregon  and  California.  It  grows 
from  2  to  3  feet  high,  with  a  stout,  firm  culm,  clothed  with  three  or  four 
broadish  leaves  4  to  6  inches  long.  The  culms  and  leaves  are  either 
scabrous  or  smoothish.  The  panicle  is  4  to  6  inches  long,  pale  green, 
rather  looser  but  with  erect  branches.  There  are  five  or  more  at  each 
joint}  and  oi  unequal  length  (from  half  an  inch  to  2  inches),  and  flower- 
bearing  nearly  to  the  base.  The  spikelets,  as  always  in  this  genus,  are 
single-flowered.  The  outer  glumes  are  acuminate,  of  about  equal  length, 
rough  on  the  keel.  The  floweriug  glume  is  about  one-third  shelter  than 
the  outer  glumes,  rather  acute,  4-nerved,  and  sometimes  with  a  very 
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short  awn  on  the  back.  The  palet,  if  present,  is  very  minute,  scarcely 
as  long  as  the  ovary.  There  is  reason  to  believe  that  this  will  be  a 
valuable  grass  in  many  localities,  but  as  yet  too  little  is  known  respect- 
ing it.    (Plate  III:  a,  outer  glumes;  ft,  flower.) 

Oaulmagrostts  sylvatioa. 

A  coarse,  perennial  grass,  growing  in  large  tufts,  usually  in  sandy 
ground,  in  the  Eocky  Mountains  at  various  altitudes,  also  on  hill-sides 
in  California  and  Oregon.  It  furnishes  a  coarse  forage  in  uncultivated 
land,  but  cannot  be  recommended  for  cultivation.    The  culms  are  from 

1  to  2  feet  high,  erect,  rigid,  and  leafy;  the  radical  leaves  are  frequently 
as  long  as  the  culm  and  two  or  three  lines  wide,  sometimes  flat,  some- 
times involute  and  rigid.  The  culm  leaves  are  from  3  to  6  or  8  inches 
long,  and,  like  the  radical  ones,  rigid  and  scabrous.  The  panicle  is 
narrow  and  spike-like,  3  to  5  inches  long,  rather  dense,  sometimes  inter- 
rupted below,  and  varying  from  pale  green  to  purple.  The  rays  are 
mostly  in  fives,  very  short  and  rough.  The  spikelets  are  single-flow- 
ered, about  a  quarter  of  an  inch  long,  on  short,  roughened  pedicels ; 
the  outer  glumes  are  nearly  equal,  ovate-lanceolate,  acute,  the  upper 
3-nerved,  the  lower  1-nerved.  The  flowering  glume  is  rather  shorter  than 
the  outer  ones,  of  similar  texture,  3-nerved,  4-toothed  at  the  apex,  and 
bearing  on  the  back  a  twisted  and  bent  awn  about  one-half  longer  than 
itself;  surrounding  the  base  are  a  few  short,  silky  hairs;  there  is  also 
a  hairy  pedicel  or  rudiment  of  another  flower.  The  palet  is  about  as 
long  as  its  glume,  thin,  2-nerved  and  2-toothed  at  the  apex.  (Plate  IV: 
aa7  outer  glumes ;  ft,  flower.) 

MUHLElfBBBGIA  COMATA. 

This  has  been  heretofore  known  as  Vaseya  eomata,  but  it  differs  too 
little  from  Muhlenbergia  to  be  separated  from  it.  It  grows  throughout 
the  Eocky  Mountain  region  in  Colorado,  Utah,  Wyoming,  Idaho,  Nevada, 
and  California,  usually  on  the  sandy  or  alluvial  banks  of  streams.  It 
grows  in  tufts  from  firm,  creeping  roots-stocks.  There  is  reason  to  think 
it  may  be  a  valuable  grass  for  arid  regions.    The  culms  are  erect,  simple, 

2  to  3  feet  long,  leafy  below,  the  leaves  3  to  6  inches  long  and  roughkh, 
the  upper  one  at  first  inclosing  the  base  of  the  panicle,  the  joints 
slightly  pubescent.  The  panicle  is  2  to  4  inches  long,  narrow,  and  some- 
what dense,  sometimes  interrupted  below,  generally  of  a  purplish  or 
lead  color,  and  soft  texture.  The  rays  are  mostly  in  twos  or  threes 
densely  flowered.  The  spikelets  are  single-flowered,  nearly  sessile. 
The  outer  glumes  are  very  narrow,  acute,  nearly  equal,  1-nerved,  1J 
to  2  lines  long.  The  flower  is  rather  shorter,  and  is  surrounded  by  a 
copious  tuft  of  long,  silky  hairs  arising  from  its  base.  The  flowering 
glume  is  very  narrow,  acute,  and  terminated  by  a  slender  awn  three  or 
four  times  the  length  of  the  flower.  The  palet  is  slightly  shorter  than 
its  glume,  and  acute.    (Plate  Y :  a,  magnified  spikelet. ) 

Emooma  ouspibata— Bunch  grass. 

This  grass  has  a  wide  distribution,  not  only  on  the  Sierras  of  Cali- 
fornia, but  northward  to  British  America,  and  eastward  through  all  the 
interior  region  of  Utah,  Nevada,  New  Mexico,  Texas,  Colorado,  and  Ne- 
braska to  the  Missouri  Biver.  It  is  a  perennial,  growing  in  dense  tufts, 
whence  its  common  name  of  bunch  grass.    The  culms  are  1  to  2  feet 
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high,  with  about  three  narrow,  convolute  leaves,  the  upper  one  having 
a  long,  inflated  sheath  which  incloses  the  base  of  the  panicle,  or  ap- 
parently of  a  terminal  and  one  or  two  lateral  panicles.  The  radical 
leaves  are  narrow,  rigid,  and  as  long  or  longer  than  the  culm.  Tb<a 
panicle  is  about  6  inches  long,  very  loose,  and  flexuous.  The  rays  are 
in  pairs,  slender,  at  considerable  distances,  and  are  branched  in  pairs. 
The  spikelets  are  single  at  the  ends  of  the  capillary  branches,  and  are 
each  1-flowered.  The  outer  glumes  are  about  3  or  4  lines  long,  inflated 
and  widened  below,  gradually  drawn  to  a  sharp-pointed  apex,  thin  and 
colorless,  except  the  three  or  five  green  nerves,  and  slightly  hairy.  The 
glumes  inclose,  apparently,  an  ovate  flower,  which  is  covered  externally 
with  a  profusion  of  white,  silky  hairs,  and  tipped  with  a  short  awn,  which 
falls  away  at  maturity.  This  apparent  flower  te  the  flowering  glume 
of  a  hard,  coriaceous  texture,  and  incloses  a  similarly  hard,  but  not 
hairy,  and  smaller  palet.    (Plate  VI :  a,  spikelet;  6,  flower.) 

Stipa  setigera — Beard  grass,  Bunch  grass. 

A  perennial  grass,  growing  in  bunches  on  dry  hills  and  plains  from 
Oregon  to  Southern  California,  and  eastward  in  Arizona  and  to  Texas. 
The  culms  are  2  to  3  feet  high,  erect,  somewhat  pubescent  at  the  joints, 
with  about  three  leaves.  The  sheaths  are  long  and  soipewhat  scabrous, 
the  upper  one  loose  and  inclosing  the  base  of  the  panicle;  the  Made  flat, 
2  or  3  lines  wide,  4  to  6  inches  long,  roughish,  long-pointed;  the  upper 
one  nearly  as  long  as  the  panicle,  which  is  about  6  inches  long,  loose, 
the  rays  slender  and  in  pairs,  rather  distant,  near  the  extremity  bearing 
the  few  spikelets  on  short  pedicels.  Spikelets  1-flowered;  the  outer 
glumes  $  to  §  of  an  inch  long;  the  upper  one  rather  shorter,  narrow, 
acute,  purplish,  and  3-nerved.  The  glumes  inclose  the  flower,  which, 
as  in  other  species  of  this  genus,  consists  of  a  flowering  glume  rolled 
together  in  cylindrical  form,  inclosing  a  short  palet,  stamens,  and  pistil. 
This  flowering  glume  at  the  base  has  a  short,  hairy  point  called  a  callus ; 
it  is  also  sparingly  hairy  above,  with  a  hardened  ring  at  the  top,  to  which 
is  attached  a  slender,  twisted  awn  2  to  3  inches  long,  the  iower  part  of 
which  is  softly  pubescent.  Professor  Brewer  says :  this  is  the  most  com- 
mon and  most  valuable  "  bunch  gntss  "  of  the  hills  in  California.  (Plate 
VII :  a,  outer  glumes ;  6,  flower,  with  its  awn.) 

Stipa  eminens — Feather  grass. 

This  species  is  very  common  in  California  on  dry  hills,  growing  in 
rather  small  tufts?  with  numerous  short  and  narrow  root-leaves.  It  is 
a  perennial,  growing  usually  2  to  3  feet  high,  with  rather  slender  culms 
and  slightly  hairy  joints.  The  leaves  are  very  narrow  and  convolute, 
rather  rough  and  rigid,  the  lower  ones  about  half  the  length  of  the 
culm.  The  panicle  is  rather  narrow,  but  open  and  loose,  usually  about 
6  inches  long,  at  first  sheathed  by  the  upper  leaf,  but  becoming  exserted; 
the  rays  are  slender,  in  pairs,  and  flower-bearing  above  the  middle. 
The  spikelets  are  single-flowered,  the  outer  glumes  about  half  an  inch 
long,  very  narrow;  3-nerved,  and  long,  sharp  pointed.  Inclosed  be- 
tween the  glumes  is  the  flower,  which  at  first  view  may  be  taken  for  the 
grain  or  seed.  It  consists  of  a  flowering  glume,  closely  rolled  together 
in  a  cylindrical  form,  inclosing  the  short  palet  and  the  flowering  parts, 
and  terminated  by  a  twisted  and  bent  awn  about  an  inch  long,  which 
readily  separates  from  the  proper  glume.  This  is  nearly  half  shorter 
than  the  outer  glume,  hairy  and  pointed  at  the  base,  with  scattered  hairs 
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on  its  external  surface,  and  at  the  apex  crowned  with  a  ring  of  very 
short  hairs.  The  species  closely  resembles  the  Stipa  cuvenacea,  or  oat 
grass  of  the  Eastern  States.  (Plate  VIII:  a,  outer  glomes;  6,  flower 
with  its  awn.) 

Atra  danthonioides. 

A  slender,  annual  grass,  common  in  Oregon  and  California,  growing 
in  moist  meadows,  where,  according  to  Mr.  Bolander,  it  often  forms  a 
large  portion  of  the  herbage.  From  its  slender  calms  aud  small  leaves 
it  cannot  famish  a  large  balk  of  hay.  The  culms  vary  from  3  inches  to 
a  foot  or  two  in  height,  sometimes  bent  and  branching  at  the  base. 
The  leaves  are  1  or  2  inches  long  and  very  narrow ;  the  upper  sheaths 
are  very  long..  The  panicle  is  loose,  very  slender, '  sually  2  to  5  inches 
long,  the  lower  rays  being  in  twos  or  threes,  the  upper  ones  in  pairs  or 
solitary.  The  rays  are  distant,  appressed,  branching  from  below  the 
middle,  and  few-flowered.  The  spikelets  are  2-flowered  and  on  slen- 
der pedicels.  The  outer  glumes  are  about  three  lines  long,  lanceolate, 
gradually  acutely  pointed,  3-nerved,  and  slightly  rough  on  the  keeL 
The  two  flowers  are  together  shorter  than  the  outer  glumes,  betng  each 
about  one  line  long,  each  with  a  small  tuft  of  white,  silky  hairs  at  the 
base,  and  a  hairy  pedicel  continuing  the  rachis.  The  flowering  glumes 
have  a  truncated  apex,  with  four  small  teeth,  and  a  fine  awn  on  the 
back  inserted  about  the  middle,  which  is  three  or  four  times  as  long  as 
the  glume,  and  usually  more  or  less  twisted  and  bent.  (Plate  IX:  a, 
spikelet  j  ft,  flower  enlarged.) 

TBISETUM  OERNUUM. 

This  grass  grows  to  the  height  of  2  or  3  feet,  with  flat,  wide  leaves* 
which  are  about  6  inches  long,  and  fine,  open,  spreading  panicle,  6  to  9 
inches  long.  The  rays  are  slender,  solitary,  or  sometimes  clustered 
below,  and  much  branched  from  near  the  middle.  The  spikelets  vary 
from  one-quarter  to  nearly  half  an  inch  in  length,  and  have  two  to  three 
or,  rarely,  four  flowers  each.  The  outer  glumes  are  very  unequal,  the 
lower  one  being  very  narrow  and  awl-shaped ;  the  upper  one  broad, 
3-nerved,  obtuse,  and  tipped  with  a  fine  point,  and  longer,  sometimes 
twice  as  long  as  the  lower.  The  rachis  of  the  spikelet  is  clothed  with 
fine,  rather  long  hairs.  Each  flower  consists  of  a  lanceolate  flowering 
,  glume,  ending  in  two  slender,  pointed  teeth,  and  bearing  on  the  back, 
near  the  point,  a  slender  awn  twice  its  own  length ;  a  narrow  palet, 
rather  shorter  than  its  glume ;  and  the  inclosed  stamens,  and  a  somewhat 
hairy  ovary.  Of  this  grass  Mr.  Bolander  remarks  that  it  deserves  fur- 
ther attention.  It  grows  on  dry  hill-sides  near  the  bay  of  San  Fran- 
cisco and  Oakland  hills,  and  also  extends  northward  to  Oregon.  (Plate 
X:  a,  outer  glumes;  J>,  flowers.) 

Trisetum  sttbspioattjm. 

A  perennial  grass  of  the  mountaineous  regions  of  Europe  and  North 
America.  It  is  found  sparingly  in  New  England,  near  the  great  lakes, 
in  the  Rocky  Mountains  of  Colorado,  Utah,  California,  Oregon,  and 
northward  to  the  Arctic  circle.  It  varies  in  height  according  to  the  al- 
titude at  which  it  grows,  being  sometimes  reduced  to  3  or  4  inches,  at 
other  times  running  up  to  2  feet  high.  The  culms  are  erect  and  firm, 
smooth  or  downy.  The  leaves  are  flat  and  from  1  to  4  inches  long. 
The  panicle  is  spike-like,  dense,  and  cylindrical,  or  elongated,  and  more 
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or  less  interrupted,  generally  of  a  purplish  color.  The  spikelets  are 
flat  and  2  to  3  flowered.  The  outer  glumes  are  unequal  in  size,  the 
lower  one  being  shorter  and  1-nerved,  the  upper  longer  (about  three 
lines  long),  broader,  and  3-nerved,  both  scarious  on  the  margin.  The 
flowers  are  slightly  longer  than  the  outer  glumes ;  the  flowering  glumes 
are  lanceolate,  acute,  slightly  scabrous,  5-nerved,  2-toothed  or  bifid  at 
the  apex,  scarious  and  purplish  on  the  margins  above,  and  bearing  on 
the  back  above  the  middle  a  stout  awn  slightly  longer  than  its  glume. 
The  palet  is  thin,  membranous,  2-nerved,  and  2-toothed  at  the  apex. 
(Plate  XI:  a,  outer  glumes;  ft,  flowering  glume  and  its  awn.) 

AVENA  FATUA. 

This  is  the  so-called  wild  oat  which  occurs  so  commonly  in  California. 
It  is  generally  thought  to  have  been  introduced  from  Europe  where  it 
is  native,  but  it  has  become  diffused  over  many  other  countries,  includ- 
ing Australia  and  South  America.  It  is  held  by  some  to  be  the  origi- 
nal of  the  cultivated  oat,  Avena  sativa;  that  the  common  oat  has  been 
known  to  degenerate  into  the  wild  oat,  and  also  that  by  careful  culti- 
vation and  selection  the  wild  oat  has  been  changed  into  the  common 
cultivated  form.  But  on  this  question  there  is  conflict  of  opinion,  and 
the  alleged  facts  are  not  yet  sufficiently  established.  The  wild  oat 
differs  from  the  common  one  chiefly  in  having  usually  more  flowers  in 
the  spikelets,  in  the  long  brown  hairs  which  cover  the  flowering  glume 
or  chaff,  in  the  constant  presence  of  the  long,  twisted  awn,  and  in  the 
smaller  size  and  lighter  weight  of  the  grain.  It  is  a  great  injury  to 
any  grain-field  in  which  it  may  be  introduced,  but  for  the  purpose  of 
fodder,  of  which  it  makes  a  good  quality,  it  has  been  much  employed  in 
California.    (Plate  XII :  a,  outer  glumes ;  ft,  flowers.) 

v  DANTHONIA  OAL1EORNICA. 

This  is  a  perennial  grass,  not  very  common,  variable  in  height,  usually 
1  to  2  feet,  with  narrow,  convolute,  and  long-pointed  root-leaves ;  those 
of  the  culm  somewhat  wider,  3  or  4  inches  long,  the  lower  sheaths  hairy, 
especially  at  the  throat.  Tie  panicle  usually  consists  of  Atom  3  to  5 
spreading  rays,  each  of  which  is  terminated  by  a  single  spikelet  The 
spikelets  are  usually  5  to  7  flowered,  widening  upward.  The  outer 
glumes  are  about  as  long  as  the  spikelets,  three-quarters  of  an  inch 
long,  linear,  lanceolate,  acute,  keeled,  5  to  7  nerved,  and  purplish.  The 
flowers  are  somewhat  crowded  on  the  axis.  The  flowering  glumes  are 
broad,  thickish  in  texture,  obscurely  9-nerved,  smooth  on  the  back, 
but  the  margins  below  the  middle  fringed  with  long  silky  hairs  ;  the 
apex  terminates  in  two  sharp-pointed  teeth,  between  which  is  a  flattened 
and  spirally-twisted  awn,  which  is  about  equal  in  length  to  the  palet. 
The  proper  palet  is  about  as  long  as  its  glume,  obtuse  and  notched  at 
the  apex,  and  ciliate  on  the  margins.  This  is  a  somewhat  ornamental 
grass,  but  not,  probably,  of  much  agricultural  value.  (Plate  XIII:  a, 
outer  glumes;  5,  lower  flower;  c,  flowering  glume  more  magnified.) 

KCELKRIA  ORISTATA. 

This  grass  has  a  very  wide  diffusion,  both  in  this  country  and  in 
Europe  and  Asia.  It  favors  dry  hills  or  sandy  prairies,  and  on  the 
Great  Plains  is  one  of  the  commonest  species.  It  occurs  throughout 
California  anil  into  Oregon.    It  varies  much  in  appearance  according  to 
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the  location  in  which  it  grows;  these  variations  being  so  striking  that 
they  have  been  considered  different  speoies,  and  perhaps  two  species 
onght  to  be  admitted.  It  is  perennial,  with  erect  culms  usually  from  1  to 
2  feet  high,  and  a  spike-like  paniole  varying  from  3  to  6  inches  in  length 
and  more  or  less  interrupted  or  lobed  at  the  lower  part  When  grown 
in  very  arid  places  the  culms  may  be  only  a  foot  high,  the  radical  leaves 
short,  and  the  panicle  only  2  inches  long.  When  grown  in  more  favored 
situations  the  radical  leaves  are  18  inches  long,  the  stem  3  feet,  and  the 
panicle  6  inches  long.  The  branches  of  the  panicle  are,  in  short,  nearly 
sessile  clusters,  crowded  above  Jlooser  and  interrupted  below.  The  spike- 
lets  are  from  2  to  4  flowered.  The  outer  glumes  are  a  little  shorter  than 
the  spikelets,  lanceolate,  acute,  compressed.  The  flowering  glumes  are 
similar,  membranaceous,  acute  or  mucronate.  The  palet  is  of  nearly 
equal  length,  thinner  and  2-toothed  at  the  apex.  The  flowers,  panicle, 
culm,  and  leaves  are  unusually  more  or  less  softly  hairy.  It  is  readily 
eaten  by  cattle.    (Plate  XIV :  a,  outer  glumes ;  &,  flowers.) 

Melica  bulbosa— Bulbous  Melic  grass. 

This  species  is  particularly  distinguished  by  its  large  bulbous  roots, 
or,  mote  properly,  by  the  bulb-like  enlargement  of  the  base  of  the  culm. 
It  grows  to  the  height  of  2  or  3  feet ;  the  leaves  narrow,  scabrous,  and 
mostly  involute.  The  panicle  is  4  to  8  inches  long,  narrow,  with  short 
and  distinct  branches,  which  are  mostly  in  pairs,  ereot  and  densely 
flowered.  The  spikelets  are  about  half  an  inch  long,  with  usually  3  or  4 
flowers,  the  upper  one  sterile.  The  outer  glumes  are  thin,  broad,  and 
obtuse,  the  lower  one  3  to  5  nerved,  the  upper  5  to  7  nerved.  The  flow- 
ering glume  is  about  a  quarter  of  an  inch  long,  obtuse,  roughish,  and  7- 
nerved.  The  palet  shorter  than  the  flowering  glume  and  ciliate  on  the 
keels.  This  species  grows  in  the  mountain  region  of  California  and 
Oregon,  also  in  Nevada,  Utah,  Wyoming.  (Plate  XV :  a,  outer  glumes ; 
6,  flowers.) 

Melica  imperfecta. 

There  are  seven  or  eight  species  of  Melica  in  California,  some  of  them 
quite  common,  but  they  do  not  appear  to  have  milch  agricultural  value. 
The  Melica  imperfecta  grows  in  tufts  in  shaded  ground.  There  are  sev- 
eral varieties  which  differ  considerably  in  size  and  general  appearance. 
They  may  be  described  in  general  terms  as  growing  from  1  to  3  feet  high, 
with  slender^  rather  wiry  culms ;  the  lower  leaves  are  narrow,  with  long, 
tapering  points,  and  about  half  as  long  as  the  culm,  generally  smooth  or 
slightly  scabrous.  The  roots  are  pereunial  with  strong  fibers.  The  pan- 
icle varies  in  the  different  varieties  from  6  to  12  inches  in  length,  rather 
narrow,  with  distant  rays,  which  are  very  unequal  in  length,  and  in  clus« 
ters  of  3  to  5.  The  longer  rays  are  1  or  2.  or  sometimes  3,  inches  long, 
flower-bearing  for  half  or  two-thirds  their  length,  while  the  shorter  ones 
J  to  1  inch  long,  are  flower-bearing  to  their  base.  The  spikelets  are 
one-quarter  inch  or  less  in  length  and  usually  with  two  flowers,  one  of 
which  is  imperfect,  sometimes,  however,  with  three  flowers,  one  or  two  of 
which  may  be  imperfect.  The  outer  glumes  are  frequently  purplish, 
with  thin,  whitish  margins,  slightly  obtuse,  and  3  to  5  nerved.  The 
flowering  glume  is  about  7-nerved,  usually  purplish,  rather  acute;  the 
palet  of  about  the  same  length  and  2-toothed.  The  imperfect  .flower  has 
a  short  pedicel  and  is  about  half  as  long  as  the  perfect  one.  (Plate  XVI : 
a,  outer  glumes;  fc,  lower  flower;  <?,  upper  flower ;  df  sterile  flower.) 
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Boa  californica— Bunch  grass. 

Common  in  Oregon  and  California;  one  of  the  numerous  "bunch 
grasses"  referred  to  in  accounts  of  the  wild  pasturage  of  the  country. 
The  foliage-is  too  scanty  to  make  it  of  much  agricultural  value,  but  that 
defect  may  be  compensated  for  by  tbe  abundant  nutritious  seeds  which 
are  said  to  be  gathered  for  food  by  the  Indians.  It  is  near  the  Poa  ten- 
uifolia  of  the  Rocky  Mountains.  The  culms  are  from  1J  to  3  feet  high, 
epect,  and  scantily  clothed  with  a  few  short,  narrow  leaves.  The  pani- 
cle is  erect,  3  to  5  inches  long,  rather  narrow  and  loose,  the  branches 
mostly  in  fives,  unequal,  from  i  to  1 J  inches  long,  flowering  above  the 
middle.  The  spikelets  are  3  to  5  flowered ;  the  outer  glumes  are  oblong- 
lanceolate,  about  2  lines  long,  nearly  as  long  as  the  flowers,  3-nerved, 
rough  on  the  keel,  somewhat  scabrous,  and  acutish.  The  flowering 
glumes  are  lanceolate,  convex  or  slightly  compressed  toward  the  apex, 
indistinctly  5-nerved,  2  to  3  lines  long,  acutish,  minutely  scabrous,  the 
apex  and  margins  scarious  and  of  a  bronze  or  purplish  color,  sometimes 
slightly  pubescent  near  the  base.  The  palet  is  almost  as  long  as  its 
glume,  narrower  and  bidentate  at  the  apex.  f  Plate  XVII:  a,  outer 
glumes;  by  first  flower;  c,  second  flower;  d}  third  flower  expanded.) 

Poa  abachnifeea— Texas  Blue  grass. 

The  history  of  this  grass  is  given  in  another  part  of  this  report  It 
is  likely  to  prove  one  of  the  most  valuable  grasses  for  the  South  and 
Southwest  By  means  of  its  stolons  or  offshoots  it  multiplies  rapidly 
and  makes  a  dense,  permanent  sod.  It  produces  an  abundance  of  radi- 
cal leaves,  and  those  of  the  culm  are  smooth,  long,  and  of  good  width, 
about  4  to,  8  inches  long,  and  2  lines  wide.  The  culms  are  2  to  3  feet 
high,  each  with  about  two  leaves,  with  long  sheaths  and  blade,  the 
upper  one  sometimes  reaching  nearly  to  the  top  of  the  panicle.  The 
ligule  is  short  and  rounded,  or  lacerated  when  old.  The  panicle  is  from 
4  to  8  inches  in  length,  rather  narrow,  and  with  short  erect  branches 
of  unequal  length,  in  clusters  of  from  three  to  five,  the  longest  seldom  2 
inches,  most  of  them  short,  nearly  sessile,  and  profusely  flowering  to  the 
base.  The  spikelets  usually  contain  about  five  flowers.  The  outer 
glumes  are  ovate  lanceolate,  acute,  with  whitish,  scarious  margins,  and 
scabrous  on  the  keel.  The  flowering  glumes  are  longer,  gradually  sharp 
pointed  and  smooth,  except  on  the  margins  and  midnerve,  which  are 
sometimes  pubescent  In  many  cases  there  is  a  remarkable  develop- 
ment of  long,  silky  hairs  at  the  base  of  each  flower,  but  sometimes  these 
are  quite  absent.    (Plate  XVIII:  a,  spikelet  magnified.) 

Distichlis  mabitima— Salt  grass,  Marsh  grass. 

This  is  described  in  most  botanioal  works  as  Brizopyrum  spicatium,  but 
recently  the  name  given  by  Bafinesque  has  been  accepted  and  restored 
to  it  by  Mr.  Bentham.  It  is  a  perennial  grass,  growing  in  marshes  near 
the  sea-coast  on  both  sides  of  the  continent,  and  also  abundantly  in 
alkaline  soil  throughout  the  arid  districts  of  the  Rocky  Mountains.  It 
has  strong,  creeping  root-stocks,  covered  with  imbricated  leaf-sheaths, 
sending  up  culms  from  6  to  18  inches  high,  which  are  clothed  nearly  to 
the  top  with  the  numerous,  someti  mes  crowded,  two-ranked  leaves.  The 
leaves  are  generally  rigid  and  involute,  sharp-pointed,  varying  greatly 
in  length  on  d Liferent  specimens.  The  plants  are  dicBdious,  some  being 
entirely  male  and  some  female.  The  panicle  is  generally  short  ana 
spike-like,  sometimes,  especially  in  the  males,  rather  loose,  with  longer, 
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erect  branches,  and  sometimes  reduced  to  a  few  spikelets.  The  spike- 
lets  are  from  4  to  6  lines  long,  and  5  to  10  flowered,  the  flowers  being 
usaally  much  compressed.  The  outer  glumes  are  smooth,  narrow,  and 
keeled;  the  flowering  glumes  are  broader,  keeled,  acute,  rather  rigid, 
and  faintly  many-nerved.  The  palets  have  an  infolded  margin,  the  keels 
prominent  or  narrowly  winged.  The  pistillate  spikelets  are  more  con- 
densed and  more  rigid  than  the  staminate.  Although  this  cannot  be 
considered  a  first-rate  grass  for  agriaultural  purposes,  it  is  freely  cut 
with  other  marsh  grasses,  and  on  the  alkaline  plains  of  the  Rocky  Mount- 
ains it  affords  an  inferior  pasturage.  (Plate  XIX:  a,  outer  glpmes;  6, 
male  flower;  c,  female  flower.) 

Festuoa  miobostaohys— Small  Fescue  grass. 

A  slender  annual  grass,  which  is  very  common  in  California  and 
Oregon,  and  considerably  resembling  the  small  fescue  of  the  Eastern 
States  (Festuca  teneUa).  The  culms  are  slender,  from  6  to  18  inches  high. 
The  leaves  are  short  and  narrow.  The  panicle  is  from  2  to  5  inohes  long, 
with  few  rather  distant,  short  rays,  which  are  mostly  single  at  the  joints, 
and  apt  to  be  one-sided,  sometimes  with  the  lower  ones  spreading  or  re- 
flexed.  The  spikelets  are  from  2  to  5  flowered,  on  short,  thickened  pedi- 
cels, varying  from  smooth  to  pubescent.  The  outer  glumes  are  acute, 
the  upper  one  3-nerved,  about  one  line  long,  and  longer  than  the  lower 
one,  which  is  1-nerved.  The  flowering  glumes  are  2  or  3  lines  long,  with 
an  awn  nearly  twice  as  long;  the  palets  have  each  two  short,  bristle-like 
teeth,  which  often  project  beyond  the  flowering  glume.  The  grass  is  of 
little  value,  except  as  it  helps  to  extend  the  pasturage  of  uncultivated 
grounds.  (Plate  XX :  a,  outer  glumes ;  6,  ft,  b,  flowers.) 

Blymus  condensatus— Giant  Bye  grass. 

This  is  a  perennial  grass,  ranging  from  San  Diego  throughout  the 
State,  and  into  Oregon  and  Washington  Territory,  also  in  the  Rocky 
Mountain  region  of  the  interior.  It  is  very  variable,  but  always  a 
strong,  heavy-rooted,  coarse  grass,  from  3  to  6,  or  even  to  12,  feet  high. 
Mr.  Bolander  states  that  it  seems  to  do  excellent  service  by  fixing  the 
soil  on  the  banks  of  creeks  and  rivers.  In  the  larger  forms  the  culms 
are  half  an  inch  thick.  The  leaves  are  smooth,  2  feet  long,  and  an  inch 
wide,  or  more,  and  the  panicle  8  to  14  inches  long  and  an  inch  and  a  half 
thick.  As  it  usually  occurs  in  arid  grounds,  it  is  from  3  to  6  feet  hiffh, 
the  leaves  about  a  foot  long  and  half  an  inch  wide,  and  the  spike-like 
panicle  4  to  8  inches.  In  the  large  form  the  branches  of  the  panicle  are 
subdivided  and  one  or  two  inches  long.  More  commonly  there  are  two 
to  five  sessile  spikelets  at  each  joint  of  the  rachis,the  spikelets  about  3- 
flowered.  The  outer  glumes  are  subulate  or  short,  bristle-like.  The 
flowering  glumes  are  mostly  coriaceous,  5-nerved,  rounded  on  the  bade, 
and  acute  or  mucronate  pointed. 

There  is  a  variety  called  tritioaidfis,  which  has  a  more  slender,  less 
crowded  spike,  the  spikelets  more  distant,  not  more  than  two  at  a  joint, 
and  frequently  single,  the  culm  more  slender,  and  the  leaves  narrow  or 
involute.  This  variety  seems  to  unite  the  genus  to  Triticum.  (Plate 
XXI:  a,  spikelet;  ft,  outer  glumes;  c,  flower.) 

Eeodium  oiouTAEnrwc—  Pin  grass,  Alfilaria. 

This  is  a  common  forage  plant  in  California,  and  although  it  .occurs 
sparingly  in  different  parte  of  the  United  States  is  not  elsewhere  eco- 


254    BBPOBT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

nomically  employed.  It  is  properly  neither  a  grass  nor  a  clover,  but  a 
plant  belonging  to  the  geraniumfamily.  It  is  a  low,  branched,  spreading, 
annual  plant,  seldom  more  than  2  feet  high,  the  stems  juicy  and  hairy, 
the  leaves  pinnate,  3  to  6  inches  long,  consisting  of  about  six  pairs  of 
leaflets,  which  are  £  to  1  inch  long,  gashed  with  teeth  and  divisions 
reaching  half  or  more  than  half  to  the  midrib.  The  flowers  arise  from 
an  axil  or  joint  of  the  stem  on  a  peduncle  longer  than  the  leaves,  which 
at  the  top  forms  an  umbel  of  4  to  8  flowers,  each  borne  on  a  slender 
stalk  or  pedicel  £  to  1  inch  long.  The  small  flowers  consist  of  5-lance, 
oblong  sepals,  2  or  3  lines  long,  5  rose-colored  petals  a  little  longer  than 
the  sepals,  10  stamens,  5  of  which  are  shorter  and  sterile,  and  an  ovary 
composed  of  5  carpels  surrounding  the  central  axis,  each  containing  one 
seed.  As  the  fruit  matures  the  tops  or  styles  of  the  carpels  elongate  to 
an  inch  or  two  in  length,  and  when  perfectly  ripe  they  separate  elasti- 
cally  from  the  axis;  the  long  styles  become  much  twisted  and  the  seed 
is  dispersed. 

Professor  Brewer,  in  the  Botany  of  California,  says  of  this  plant :  "  It 
is  a  valuable  and  nutritious  forage  plant,  reputed  to  impart  an  excellent 
flavor  to  milk  and  butter."    (Plate-XXIL) 

Thipolium  procumbens— Small  Yellow  clover. 

This  small  clover  is  a  native  of  Europe,  which  has  become  exten- 
sively naturalized  in  some  parts  of  the  country,  particularly  in  the 
Middle  and  some  of  the  Southern  States.  It  has  a  perennial  root  from 
which  spring  several  procumbent,  slender,  branching  stems.  Under 
favorable  circumstances  it  rises  to  a  foofror  more  in  height.  The  leaves 
are  numerous  bat  small,  having  a  very  short  petiole,  and  composed  of 
three  obovate  or  wedge-obovate  leaflets,  which  are  notched  at  the  apex 
and  finely  toothed  on  the  margin,  except  near  the  base.  They  are 
from  one-quarter  to  half  an  inch  long,  and  the  terminal  or  upper  leaflet 
is  short-stalked.  The  stipules  at  the  base  of  the  petiole  are  short  and 
ovate.  The  heads  are  one-quarter  to  half  an  inch  in  diameter,  composed 
of  from  15  to  20  small,  bright-yellow  flowers,  and  are  borne  at  the  ex- 
tremity of  slender  stems  or  peduncles  1  to  2  inches  long. 

This  clover  is  valuable  as  a  volunteer  in  uncultivated  fields,  but  fur- 
nishes too  light  a  yield  for  profitable  culture  wherever  the  common  red 
clover  will  .thrive.    (Plate  XXIII.) 

Medioago  lupulina— Hop  medick,  Black  medick. 

This  plant  has  so  much  the  appearance  of  small  yellow  elover  (Trifb- 
Hum  procumbens)  that  a  very  careful  examination  is  sometimes  needed 
iu  order  to  distinguish  between  them.  Their  habitof  growth  is  similar; 
the  medick,  however,  is  longer  stemmed;  the  stems  are  more  angular 
and  hairy.  Both  have  the  flowers  in  small  heads  or  clusters,  and  both 
belong  to  the  clover  family,  but  to  two  distinct  genera.  The  main  dis- 
tinction is  seen  in  the  pods,  which  in  Trifoliwm  are  small  and  generally 
included  in  the  calyx,  while  in  Medicago  the  pods  are  larger  and  bent 
or  curved,  in  some  speoies  spirally  twisted.  In  the  black  medick  the  pods 
are  kidney-shaped,  and  when  mature  become  of  a  blackish  color.  The 
leaves  are  very  similar  to  those  of  the  small  yellow  clover,  but  larger 
and  broader.  It  is  also  a  native  of  Europe,  but  has  become  extensively 
naturalized,  and  will  often  be  found  in  the  same  field  with  the  clover, 
generally  spreading  more  extensively.  In  agricultural  value  it  is  prob- 
ably about  its  equal.    (Plate  XXIV.) 
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Medicago  sativa— Lucern,  Alfalfa. 

This  forage  plant  is  extensively  cultivated  in  California.  Professor 
Brewer,  in  the  Botany  of  California,  says  of  it: 

In  cultivation  it  is  probably  the  most  valuable  of  forage  plants  for  warm  and  dry 
regions.  The  root  often  reaches  a  depth  of  8  or  10  feet  and  may  endure  for  many  years. 
The  herbage  is  very  nutritious,  and  on  deep  soils  with  proper  moisture  it  yields  several 
crops,  in  some  parts  of  the  State  growing  and  blooming  nearly  through  the  year. 
There  is  no  specific  difference  between  the  English  and  German  lucern  and  the  Spanish 
and  Chilian  alfalfa,  but  it  is  popularly  believed  that  the  Chilian  variety  is  better 
adapted  to  this  State  than  the  European. 

The  plant  reaches  the  greatest  perfection  as  a  fodder-plant  under  the 
system  of  irrigation.  It  belongs  to  the  same  family  as  the  clover,  growing 
from  2  to  4  feet-  high,  with  an  upright,  smooth  stem,  much  branched 
above,  and  with  an  abundance  of  ternate  leaves,  £  to  1  inch  long,  ob- 
lanceolate,  and  toothed  at  the  upper  part.  At  the  summit  and  ends  of 
the  branches  the  purple  flowers  are- produced  in  small,  oblong  clusters, 
succeeded  by  numerous  short,  spiral-twisted,  smooth  pods.  It  is  little 
known  in  cultivation  in  the  Eastern  and  Southern  States,  and  is  deserv- 
ing of  more  extended  trial.  (Plate  XXV.) 
Bespectftilly  submitted. 

GEOEGB  TASET, 

Botanist. 
Hon.  Geobge  B.  Loeing, 

Commissioner  af  Agriculture. 
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Ageostis  microphylla. 


Report  of  Botanist  of  Department  of  Agriculture,  1881. 


PLATE  m. 


Agrostis  bxabata  (var.). 
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Calamagrostis  sylvatica. 
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Stipa  kminens. 
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Teisetum  CEBNUra. 
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Teisetum  subspicatum. 
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A  VENA  FATUA. 
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Danthonia  Californica. 
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KOELEEIA  CBISTATA. 
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Melica  bulbosa. 
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Melioa  imperfecta  (var.). 
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TEOPIS  CALIPOENIOA. 


Report  of  Botanist  of  Department  of  Agriculture,  1861. 
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Tbifolium  peocumbens. 
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MEDICAOO  LUPULINA. 
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VETERINARY  REPORT. 


The  reports  containing  the  results  of  the  experiments  conducted  by 
Drs.  Salmon  and  Detmers  during  the  past  year,  together  with  much 
other  information  of  a  valuable  character  relative  to  the  nattue  and 
cause  of  fatal  and  destructive  diseases  incident  to  domestic  animals, 
will  be  found  below.  Dr.  Salmons  report  contains  a  detailed  statement 
of  his  experiments  with  swine  plague,  fowl  cholera,  and  Southern  cattle 
fever.  At  the  conclusion  of  his  last  year's  work  Dr.  Salmon  was  con- 
vinced that  an  investigation  of  the  contagious  fevers  of  animals  must 
be,  to  a  large  extent,  an  investigation  of  bacteria,  and  therefore  it  was 
necessary  to  devise  an  apparatus  in  which  they  might  be  grown  with- 
out contamination  from  atmospheric  germs.  This  apparatus  would  have 
to  admit  of  the  sterilization  of  the  cultivation  medium  by  heat,  allow 
access  for  additions  of  virus  and  the  removal  of  portions  of  the  same 
for  experimentation,  without  great  danger  of  contamination  from  germs 
floating  in  the  air.  The  rules  to  govern  the  sterilization  were  also  to  be 
developed;  in  fact  this  method  of  investigation,  made  necessary  by  the 
most  recent  discoveries,  was  almost'  as  new  to  science  as  to  himself,  and 
it  needed  perfection  on  every  hand.  This  first  occupied  his  close  atten- 
tion, and  after  considerable  experimenting  he  succeeded  in  producing  a 
simple  and  inexpensive  apparatus  that  has  proved  very  satisfactory. 
This  apparatus  is  minutely  described  and  comprehensively  figured  in 
the  accompanying  report  By  its  use  pure  cultivations  of  virus  ean  be 
carried  to  almost  any  number  of  generations. 

The  ultimate  objects  of  Dr.  Salmon's  investigations  have  been,  first, 
to  discover  the  exact  form  and  nature  of  the  germ  causing  the  diseases 
under  consideration;  second,  to  learn  how  it  is  distributed,  and  how  this 
distribution  can  be  prevented  j  third,  the  best  methods  of  destroying 
the  virus  within  as  well  as  outside  of  the  animal  body ;  fourth,  methods 
of  rendering  animals  insusceptible  to  the  effects  of  these  germs;  and, 
fifth,  if  it  be  possible  to  establish  breeds  of  animals  that  are  insuscepti- 
ble to  such  diseases.  While  these  points  have  not  as  yet  all  been  solved, 
his  report  will  be  found  both  interesting  atid  instructive. 

Dr.  Detmers  devoted  the  greater  portion  of  his  time  during  the  past 
season  to  experiments  with  prophylactics,  with  the  hope  of  discovering 
a  cheap  and  efficient  preventive  of  swine  plague.  The  results  of  his 
experiments^  especially  with  carbolic  acid,  will  prove  of  great  value  in 
"those  localities  where  this  disease  has  heretofore  been  so  destructive. 

The  responses  of  the  correspondents  to  the  circular  letter  forwarded 
by  the  department  show  that  the  seat  of  swine  plague  has  moved 
southward,  and  that  during  the  past  year  it  prevailed  in  a  more  malig- 
nant and  destructive  form  in  the  States  of  Missouri,  Arkansas,  Tennes- 
see, Georgia,  Alabama  and  Virginia  than  in  the  States  of  the  Northwest, 
where  it  has  heretofore  prevailed  more  extensively  than  elsewhere. 

In  addition  to  the  reports  mentioned  above,  the  attention  of  the 
reader  is  directed  to  the  final  report  of  Dr.  Lyman  on  the  subject  of  con- 
17  A<*  257 
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t^gious  pleuro-pneumonia;  the  results  of  an  investigation  of  epizootic 
diseases  among  both  horses  and  cattle*in  the  State  of  Illinois;  of  an 
outbreak  of  anthrax  among  cattlp  in  New  Jersey;  and  brief  extracts 
from  letters  of  correspondents  of  the  department  relative  to  diseases 
prevailing  among  domestic  animals. 


INVESTIGATION  OF  SWINE  PLAGUE,  FOWL  CHOL- 
ERA, AND  SOUTHERN  CATTLE  FEVER 

EEPORT  OF  D.  E.  SALMON,  D.  V.  M. 

Hon.  George  B.  Loring, 

Commissioner  of  Agriculture: 

Sir:  I  have  the  honor  to  submit  the  following  report  of  investiga- 
tions made  by  me  into  the  nature  and  character  of  the  diseases  known 
as  swine  plague,  fowl  cholera,  and  southern  cattle  fever.  Before  detail- 
ing these  investigations,  however,  it  seems  best  to  reior  at  some  length 
to  the  methods  which  have  been  adopted  in  making  them,  and  to  call 
attention  to  the  results  that  have  been  in  view.  Without  such  an  intro- 
duction the  reader  could  scarcely  be  expected  to  understand  either  the 
value  or  the  objects  of  the  work,  and  it  would  appear  to  him  like  a  hap- 
hazard groping  in  the  dark  for  something  which  might  only  exist  in  im- 
agination. So  far  from  this  being  the  case,  I  shall  endeavor  to  show 
that  although  but  a  few  years  ago  the  investigations  of  this  class  of 
diseases  was  haphazard  work,  with  scarcely  a  hope  of  successful  results, 
this  is  no  longer  the  case;  and  to-day  we  see  certain  definite  results  to 
be  obtained — results  which  seem  almost  within  our  grasp,  and  which 
must  place  us  m  a  position  to  control  these  diseases  in  a  most  perfect 
manner.  Only  a  year  or  two  ago  such  a  statement  would  have  been 
regarded  as  chimerical  in  the  extreme  and  unworthy  of  attention,  but 
so  great  has  been  the  progress  of  investigation  in  this  direction  within 
that  time  that  it  may  be  safely  asserted  that  at  present  no  well-informed 
man  can  be  found  who  would  care  to  contest  it. 

It  has  been  a  great  pleasure  to  the  writer  to  be  able  to  offer  evidence 
for  such  views  in  his  reports  to  this  department,  and  it  is  with  the  great- 
est gratification  that,  whereas  but  two  years  ago  he  could  only  record 
his  conviction  that  science  would  by  patient  labor  eventually  master 
every  difficulty  connected  with  the  control  of  these  plagues,  he  is  now 
able  to  point  to  the  method  of  inoculation  now  being  practiced  on  a 
large  scale  in  France  for  one  of  the  most  destructive  of  them,  and  to 
his  method  of  disinfection  and  inoculation  for  another,  which  is  devel- 
oped in  this  and  the  preceding  report.  The  evidence  in  support  of  his 
views  is  now  so  steadily  accumulating  on  every  hand,  however,  that 
there  can  be  no  longer  reason  to  doubt  the  early  attainment  of  his  most' 
sanguine  expectations. 

PABT  I.-OBJEOTS  AND  METHODS  OB  INVESTIGATION. 

CAUSE  OP  CONTAGIOUS  FEVERS. 

It  has  long  been  evident  that  this  class  of  diseases  could  not  be  per- 
fectly controlled  until  we  learned  their  exact  cause.  That  they  were 
due  to  something  from  without  the  body  which  succeeded  in  gaining 
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entrance  and  accomplished  the  most  profound  changes  in  the  liquids  and 
various  affected  organs  has  been  freely  admitted;  but  whether  this  was 
"degraded  animal  bioplasm,"  a  fungus,  or  a  formless  ferment,  due  pos- 
sibly to  the  atmospheric  condition  or  to  electrical  phenomena,  were  points 
enveloped  in  the  deepest  mystery.  And  while  this  mystery  remained 
unsolved  we  were  powerless  to  advance  beyond  quarantine  and  disin- 
fection, and  could  have  no  idea  of  the  direction  in  which  to  turn  for 
other  mean*  of  prevention  or  remedies. 

Even  the  doctrine  of  a  contagium  vivum,  or  living  contagion,  was  and 
is  still  contested,  and  such  formless  ferments  as  pepsin  and  diastase  are 
mentioned  as  examples  of  bodies  which  possess  the  essential  properties 
of  contagia.  Now,  while  it  may  be  true  that  these  bodies  act  simply 
by  contact,  and  that  if  we  make  our  solution  of  them  of  a  certain  strength 
and  can  remove  the  products  of  fermentation  as  fast  as  they  are  formed, 
an  indefinite  amount  of  material  may  be  acted  upon  without  adding 
to  the  quantity  of  ferment,  there  is  still  a  radical  difference  between 
these  bodies  and  the  contagia.  For  instance,  we  may  take  one  drop 
of  the  blood  of  a  fowl  that  has  died  of  cholera  and  add  it  to  two  thou- 
sand times  its  volume  of  infusion  of  the  muscles  of  fowls  in  a  suitable 
apparatus,  and  in  twenty-four  hours  the  one-thousandth  part  of  a  drop 
of  this  infusion  introduced  beneath  the  skin  of  a  healthy  fowl  will  pro- 
duce the  disease  with  all  its  virulence.  We  may  go  further,  and  place 
one  drop  of  this  first  cultivation  in  a  second  apparatus  and  again  dilute 
it  with  two  thousand  times  its  bulk  of  innocent  infusion,  and  in  another 
twenty-four  hours  our  second  cultivation  will  have  the  same  activity  as 
the  first,  though  the  one-thousandth  part  of  a  drop  used  for  the  inocu- 
lation would  contain  but  the  one  four-billionth  part  of  a  drop  of  the 
original  blood.  We  may  continue  this  dilution  under  the  same  condi- 
tions, as  I  have  done,  to  the  third,  fourth,  fifth,  or  even  sixth  cultiva- 
tion, at  which  time  the  amount  inoculated  could  contain  but  the  one 
sixty-four  sextillionth  part  of  the  drop  of  the  original  blood,  and  still 
the  same  virulence  remains.  There  is  no  doubt,  then,  that  the  virus  re- 
produces itself. 

What  would  happen  under  similar  treatment  to  a  solution  of  diastase 
or  pepsin  f  Suppose  we  make  a  standard  solution  of  one  grain  of  pep- 
sin to  the  ounce ;  it  may,  as  I  have  admitted,  transform  an  indefinite 
amount  of  albuminoids  into  peptones,  providing  we  are  able  to  remove 
the  peptones  as  soon  as  formed.  Let  us  take  a  drop  of  this  standard 
solution,  however,  and  dilute  it  two  thousand  fold,  and  what  is  the  re- 
sult! We  have  at  once  destroyed  the  properties  of  the  solution;  and 
these  cannot  be  redeveloped  except  by  evaporating  the  liquid  until  the 
original  quantity  is  obtained,  or  by  adding  more  of  the  ferment.  And 
this  is  just  as  true  of  diastase  or  any  other  formless  ferment  with  which 
we  are  acquainted.  In  other  words,  formless  ferments  are  unable  to 
reproduce  themselves.  Reproduction  and  multiplication  is  a  function 
of  living  matter  and  of  this  alone,  and  when  we  have  proved  that  virus 
can  be  cultivated  indefinitely  it  is  equivalent  to  demonstrating  that  its 
essential  constituent  is  a  living  thing. 

PATHOGENIC  BACTERIA. 

Admitting  the  cause  of  contagious  diseases  to  be  a  living  organism, 
and  we  have  next  to  inquire  into  the  character  of  this  organism,  its 
morphology,  physiology,  and  place  in  nature.  This,  again,  was  a  mooted 
question  for  years.  .  Was  it  living  animal  matter  resembling  the  leu- 
cocytes) or,  as  it  has  been  called;  "  degraded  bioplasm"!   Or  was  it  one 
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or  more  of  the  various  varieties  of  fungi  f  In  preceding  reports  the 
writer  has  referred  to  the  brilliant  investigations  of  Dr.  Koch,  by  which 
he  demonstrated  the  pathogenic  action  of  the  Bacillus  antkracis,  a  va- 
riety of  bacteria,  in  the  disease  laiown  as  charbon.*  Later  studies  of 
this  disease  by  Pasteur,  Toussaint,  Greenfield,  and  others,  folly  confirm 
Koch's  results,  and  place  the  matter,  as  far  as  this  disease  is  concerned, 
beyond  doubt.  Fowl  cholera  has  also  been  shown  by  Pasteur  to  be  due 
to  a  form  of  bacteria,  a  conclusion  which  I  have  been  able  to  confirm 
by  new  and  very  important  evidence,  as  will  be  seen  from  the  section 
of  this  report  devoted  to  that  disease. 

In  those  oases  in  which  the  cause  of  contagious  fevers  has  been  dis- 
covered it  has  been  shown  that  they  are  due  to  a  multiplication  of  bac- 
teria within  the  living  body,  and  the  daily  accumulating  evidence  indi- 
cates that  the  different  diseases  of  this  class  are  all  the  effects  of  closely- 
related  organisms.  It  is  to  be  expected,  therefore,  that  an  investiga- 
tion of  contagions  diseases  must  be,  to  a  considerable  extent,  an  inves- 
tigation of  bacteria.  In  the  past  it  has  been  quite  the  fashion  to  ridi- 
cule this  class  of  investigations  as  visionary,  and  at  best  unreliable; 
but  it  would  seem  that  die  recent  and  very  important  discovery  by 
Pasteur  of  a  method  of  mitigating  the  activity  of  a  virus  by  a  peculiar 
method  of  cultivating  the  bacteria  would  be  amply  sufficient  to  quiet 
such  ridicule  in  the  future.  More  than  twenty  thousand  sheep  have 
been  rendered  insusceptible  to  charbon  during  the  present  year  by  such 
attenuated  virus,  and  of  the  immense  number  thus  inoculated  it  is  ques- 
tionable if  a  single  accident  has  occurred.  Practical  results  of  the  very 
greatest  importance  have,  therefore,  already  been  attained,  and  this  di- 
rectly from  a  study  of  the  bacteria — results  which  it  would  have  been 
clearly  impossible  to  accomplish  if  these  organisms  had  been  ignored. 

INOCULATION  EXPERIMENTS. 

The  investigation  of  bacteria  to  be  of  any  service,  however,  must  go 
hand  in  hand  with  inoculation  experiments.  We  may  discover  a  form 
of  bacteria  in  the  tissues  and  fluids  of  the  body,  and  we  may  be  able  to 
cultivate  it  in  a  state  of  purity  for  an  indefinite  number  of  generations, 
but  we  are  not  justified  in  concluding  that  it  has  anything  to  do  with 
the  disease  until  we  have  produced  unmistakable  cases  by  inoculating 
with  a  small  quantity  of  one  of  these  cultivations.  Even  positive  ex- 
periments of  this  nature  have  not  heretofore  been  considered  sufficient 
evidence  to  warrant  a  final  conclusion.  It  must  be  proved,  by  a  num- 
ber of  tests,  that  the  death  of  the  organism,  from  various  causes,  always 
ooincides  with  the  destruction  of  the  activity  of  the  virus.  These  points 
must  all  be  brought  out  by  inoculation  experiments.  And  when  we 
come  to  mitigate  the  virus,  to  learn  how  successful  vaccinations  can  be 
performed,  to  test  the  strength  of  disinfectants,  to  bring  out  the  com- 
parative susceptibilities  of  animals  and  the  methods  of  rendering  them 
insusceptible,  to  learn  if  this  insusceptibility  can  be  conferred  by  hered- 
ity upon  the  offspring,  we  are  powerless  to  take  the  first  step,  or,  indeed, 
any  succeeding  step,  without  a  continual  recurrence  to  such  inoculations. 

But  such  experiments  are  now  classed  as  <*  vivisection,"  and  not  only 
in  Europe  but  in  America  we  are  met  by  a  set  of  misguided  persons 
who,  not  content  with  manufacturing  public  sentiment  against  vivisec- 
tion and  the  vivisector,  are  asking  for  laws  to  practically  stop  such  in- 
vestigations.   In  the  name  of  humanity  they  ask  that  not  only  the  mil- 

"The  writer  has  dfeoassed  this  question  at  greater  length  in  articles  entitled  "Char- 
bon and  the  Germ  Theory  of  Disease,"  American  Monthly  Microscopical  Journal;  1881,  pp. 
61-61. 
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lions  of  animals  scattered  over  the  world,  bat  that  mankind  as  well, 
shall  be  condemned  to  suffer  decimation  from  contagions  plagues  for 
yet  untold  generations,  simply  because  in  order  to  learn  how  to  prevent 
such  scourges  we  must  sacrifice  a  few  hundreds  or  thousands  of  animals, 
which  at  the  best  are  destined  to  be  slaughtered  to  satisfy  our  carniv- 
orous appetites.  It'is  not  my  purpose  to  enlarge  upon  this  topic  in  the 
present  report,  and  I  should  not  have  mentioned  it  but  for  the  fact  that 
in  enlightened  England  the  absurdity  has  lately  been  committed  of  tying 
the  hands  of  some  of  their  ablest  investigators  by  an  enactment  of  this 
character;  and,  as  the  investigation  of  these  diseases  so  completely  de- 
pends upon  this  method  of  research,  it  seems  a  favorable  time  for  calling 
attention  to  its  importance. 

EXAMINATION  OF  LIQUIDS  FOR  BACTERIA. 

The  search  for  disease  germs  or  pathogenic  bacteria  in  the  liquids  and 
solids  of  the  body  is,  in  spite  of  the  many  recent  and  improved  meth- 
ods of  investigation,  extremely  difficult  and  unsatisfactory.  Whether 
they  are  less  numerous  than  we  should  expect,  whether  their  reaction 
to  staining  agents  differs  from  that  observed  with  septic  bacteria,  or 
whether  the  characters  of  the  liquid  surrounding  them  should  be  ac- 
cepted as  the  cause  of  this  difficulty,  I  am  not  prepared  to  decide.  But 
certain  it  is  that  even  in  fowl  cholera,  which  is  undoubtedly  due  to  bac- 
teria, one  may  examine  many  preparations  of  blood  or  tissues,  stained 
or  unstained,  without  being  able  to  discover  what  he  can  unhesitatingly 
accept  as  these  organisms.  When  we  come  to  the  examination  of  prop- 
erly-prepared cultivation  liquids  the  difficulties  vanish,  and  there  is  no 
longer  reason  for  either  doubt  or  uncertainty.  Preparations  may  be  ex- 
amined, stained  or  unstained,  and  with  a  good  lens;  giving  a  power  of 
seven  hundred  to  one  thousand  diameters,  the  bacteria  are  clearly  shown. 

To  stain  the  bacteria  the  method  devised  by  Koch  has  been  found  to 
give  by  for  the  best  results.  A  drop  of  the  liquid  is  placed  upon  the 
slide  and  spread  to  a  uniform  thickness;  it  is  then  rapidly  dried  over 
the  lamp  and  a  drop  or  two  of  a  solution  of  aniline  violet^  two  grains  to 
the  ounce,  is  applied  and  immediately  washed  away  with  a  stream  of 
distilled  water.  The  slide  is  again  dried,  a  drop  of  pure  Canada  balsam 
is  applied  to  the  cover-glass,  and  this  is  inverted  over  the  preparation. 
At  this  time,  if  we  are  dealing  with  a  cultivation  liquid,  it  may  be  im- 
possible to  detect  with  the  unassisted  eye  even  a  trace  of  violet  coloring, 
and  yet  on  examination  with  a  sufficient  power  the  organisms  will  be 
found  to  be  perfectly  stained.  In  the  case  of  blood  the  staining  is  only 
too  apparent,  and  the  statement  made  by  some  observers  that  only  bac- 
teria take  this  color,  and  that  it  may  be  considered  as  a  method  of  de- 
termining the  nature  of  small  particles  for  this  reason,  has  not  been 
borne  out  in  my  work.  The  nuclei  of  the  red  corpuscles  of  birds  stpin 
deeply,  and  in  case  an  attempt  is  made  to  "fix"  the  preparation  with 
osmic  acid  the  constituents  of  the  plasma  are  coagulated,  assume  a  granu- 
lar form,  and  when  stained  the  appearance  is  that  of  a  zooglcea  cluster 
of  micrococci.  Iri  the  blood  of  fowl  cholera  it  has  often  proved  extremely 
difficult  to  render  the  bacteria  visible,  while  with  the  blood  of  swine 
plague  sent  me  by  Professor  Law  the  micrococci  could  be  seen  in  both 
stained  and  unstained  preparations  to  the  greatest  satisfaction. 

EXAMINATION  OF  TISSUES  FOB  BACTERIA. 

Some  micro80opists  have  been  successful  by  placing  pieces  of  the  tis- 
sues in  alcohol  for  twenty-four  hours,  then  imbedding  in  a  father  soft 
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mixture  and  cutting  the  sections  in  a  microtome.  The  sections  thus 
obtained  are  placed  for  half  an  hoar  in  a  staining  fluid  composed  of 
r  half  a  grain  of  aniline  violet  in  an  ounce  of  distilled  water:  they  are 
then  placed  for  two  minutes  in  dilute  acetic  acid  (4  minims  to  the  ounce), 
then  for  one  minute  in  ordinary  alcohol,  then  for  one  minute  in  absolute 
alcohol,  Anally  for  two  minutes  in  oil  or  cloves,  when  they  are  mounted 
in  Canada  balsam.11 

The  difficulty  of  making  sections  with  such  imperfectly  hardened 
specimens  has  led  me  to  use  a  longer  process  of  hardening  with  chromic 
acid,  one-fifth  of  one  per  cent,  and  alcohol,  equal  parts,  the  results  being, 
so  far  as  I  can  judge  at  present^  identical.  In  neither  case,  however, 
has  the  success  been  very  flattering. 

For  the  examination  of  the  preparations  I  have  used  a  one-tenth  and 
one-fifteenth  inch  water  immersion,  objective,  and  a  one-fifteenth  homo- 
geneous immersion,  all  by  Tolle8,in  connection  with  an  Abbe-Zeiss  illu- 
minating apparatus.  These  appliances  therefore  represent  the  utmost 
perfection  of  the  day,  while  the  methods  used  are  those  which  have 
given  the  best  results  in  similar  investigations j  and  if  the  examinations 
have  not  been  as  satisfactory  as  could  be  desired  it  is  probably  due  to 
the  inherent  difficulty  of  the  subject  and  to  the  fact  that  odr  methods 
may  still  be  improved. 

KEEPING  DISTILLED  WATEB  FREE  FROM  BACTERIA. 

In  this  class  of  investigations  it  is  absolutely  necessary  to  use  dis- 
tilled water ;  we  need  it  for  our  immersion  lenses,  to  make  staining  and 
hardening  solutions,  to  dissolve  and  dilute  reagents,  and  for  many  other 
purposes.  But  even  distilled  water,  as  I  have  shown  in  a  preceding  re- 
port, very  soon  teems  with  immense  numbers  of  bacteria,  organisms 
which  at  present  we  have  no  means  of  distinguishing  from  those  which 
are  the  active  cause  of  some  of  the  contagious  diseases.  It  is  plain, 
therefore,  that  if  we  use  distilled  water  swarming  with  bacteria  in  our 
hardening  or  staining  solutions,  if  it  constitutes  a  part  of  the  reagents 
that  we  use  upon  our  preparations,  or  even  if  it  is  used  to  make  cultiva- 
tion liquids,  these  innocent  organisms  may  be  mistaken  for  pathogenic 
ones,  and  our  conclusions  will  oe  entirely  without  value. 

To  guard  against  such  errors  I  have  devised  the  apparatus  illustrated 
in  Plate  II,  Fig.  2.  The  flask  A,  after  thorough  cleaning,  is  filled  by 
filtering  into  it  freshly  distilled  water,  and  the  soft  rubber  cork,  through 
which  pass  the  tubes  B  and  0,  is  tightly  adjusted.  The  tube  B  does 
not  reach  the  water  in  the  flask,  but  is  designed  for  admitting  filtered 
air,  and  is  packed  for  two  or  three  inches  from  the  external  orifice  with 
cotton  wool,  while  the  tube  C,  which  acts  as  a  siphon,  reaches  to  the 
bottom  of  the  flask  and  terminates  externally  in  a  piece  of  caoutchouc 
tubing,  D,  on  which  is  placed  the  compressor  E,  and  into  which  fits  the 
terminal  tube  F.  The  whole  may  be  kept  for  several  hours  before  filling,  at 
a  temperature  of  220°  to  225°F.,  to  kill  all  germs  which  may  be  lodged 
in  the  cotton-filter  or  the  tubes.  The  distilled  water,  after  being  placed 
in  this  apparatus,  is  boiled  two  or  three  times  at  intervals  of  a  few  hours, 
care  being  taken  to  keep  the  filter  from  becoming  wet  by  condensation 
of  steam,  a  precaution  which  I  have  found  necessary  to  the  value  of 
such  a  filter,  and  just  at  the  end  of  the  last  boiling  the  compressor  is 
opened,  and  if  necessary  the  ventilating  tube  is  closed  until  the  press- 
ure of  the  steam  has  forced  the  water  to  fill  the  siphon.    The  com- 

*  Alexander  Ogston,  M.  D.  Report  ou  Mioro-organi&ms  in  Surgical  Disease*,  British 
MeHctl  Journal,  16*1,  p.  369. 
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pressor  is  now  closed,  the  ventilating  tube  opened,  and  the  apparatus 
is  ready  for  use.  Of  course,  whenever  the  compressor  is  opened,  water 
flows  from  the  flask,  and  if  the  small  quantity  which  has  been  in  the 
terminal  tube  is  rejected  the  remainder  will  be  found  free  from  contami- 
nation with  such  organisms. 

PREPARING  ANILINE  STAINING  FLUID. 

For  this  purpose  a  solution  of  the  aniline  violet  is  made  in  strong  alco 
bol  of  such  a  strength  that  each  drop  contains  one-sixteenth  of  a  grain 
of  the  coloring  matter,  and  in  this  form  may  be  preserved  convenient  for 
use  at  any  time.  When  some  sections  are  to  be  stained  one  drop  of  this 
is  placed  in  a  drachm  of  pure  distilled  water,  and  this  is  at  once  Altered 
and  used  ,*  this  makes  the  solution  of  half  a  grain  to  the  ounce.  For  the 
stronger  solution  four  drops  are  required  to  each  drachm  of  distilled 
water.  In  this  way  is  obtained  a  solution  free  from  bacteria  and  giving 
results  worthy  of  confidence;  but  if  this  aqueous  solution  is  allowed  to 
stand  a  few  hours  the  development  of  these  organisms  commences  and 
it  is  no  longer  fit  for  use.  If  those  who  investigate  these  diseases  persist 
in  using  old  aqueous  solutions  of  aniline,  or  even  aniline  inks  for  their 
staining  fluids,  they  must  not  expect  very  much-reliance  to  be  placed  in 
the  accuracy  of  their  results. 

THE  CULTIVATION  OP  BACTERIA. 

In  the  preceding  report  a  form  of  apparatus  was  described  for  mak- 
ing such  cultivations,  but  this  was  soon  found  too  complicated  for  the 
purposes  of  investigation.  A  simple  apparatus  was  needed,  provided 
with  a  ventilating  tube  packed  with  cotton,  which  would  takA  but  little 
space  in  the  incubator,  that  could  be  made,  if  need  be,  in  the  most  primi- 
tive laboratory,  that  could  be  easily  filled  with  the  cultivating  fluid,  and 
when  sterilized  might  be  preservedfor  use  at  any  time,  the  contents  being 
readily  accessible  for  inoculation  and  for  removal,  either  for  examination, 
for  producing  other  cultivations,  or  for  inoculation  experiments,  and  all 
with  the  least  possible  chance  of  admitting  the  germs  of  bacteria  continu- 
ally floating  in  the  atmosphere.  After  several  months  experimenting  the 
apparatus  shown  in  Plate  I,  Fig.  1,  was  settled  upon  as  'satisfactorily 
filling  these  conditions.  It  consists  of  a  test-tube  five  inches  long  and 
three-fourths  of  an  inch  in  diameter,  and  in  the  one  case  is  closed  with 
a  rubber  cork  pierced  with  a  single  hole,  and  in  the  other  the  tube  is  drawn 
down  near  its  upper  extremity  to  one-fourth  of  an  inch  in  diameter.  In 
the  rubber  cork  is  placed  a  piece  of  glass  tube  one-fourth  of  an  inch  in 
diameter  that  just  reaches  the  lower  end  of  the  cork,  but  projects  three- 
fourths  of  an  inch  above  the  upper  end,  on  which  is  placed  a  close-fitting 
piece  of  caoutchouc  tubing  one  inch  in  length,  into  which,  again,  fits  the 
bent-glass  tube  D,  the  external  part  being  packed  with  cotton-wool  as  a 
filter.  The  adjustable  ventilating  tube  is  arranged  in  a  similar  manner 
in  the  second  form  of  apparatus. 

These  tubes  are  about  half  filled  with  the  cultivation  liquid  and  are  then 
then  placed  in  a  vessel  that  contains  three  or  four  inches  of  water,  Plate 
XI,  Fig.  16,  that  can  be  tightly  covered,  in  which  they  are  boiled  three 
or  four  times  at  intervals  of  a  few  hours.  In  this  way  the  whole  appara- 
tus, including  the  ventilating  tube  and  its  cotton  filter,  is  subjected  to 
the  heat  of  boiling  water,  or  to  steam  of  the  same  temperature.  A  steril- 
izing apparatus  arranged  for  heating  the  tubes  in  a  receptacle  surrounded 
by  boiling  water,  a  section  of  which  is  shown  in  Plate  XI,  Fig.  17,  has 
not  given  as  good  results  as  the  simpler  method  of  placing  them  directly 


264    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

in  the  hot  water  and  allowing  the  steam  to  come  in  actual  contact  with 
the  parts  out  of  the  water. 

Notwithstanding  the  frequent  assertions  of  experimenters  that  culti- 
vation liquids  may  be  easily  sterilized,  and  that  boiling  for  five  minutes 
is  sufficient  for  this,  I  have  been  forced  to  the  conclusion  that  the  per- 
fect sterilization  of  such  liquids  is  frequently  attended  with  serious  dif- 
ficulty. On  one  occasion  twenty  cultivation  tubes  were  boiled  four  times 
at  intervals  of  a  few  hours,  each  boiling  being  continued  for  ten  to  fif- 
teen minutes,  in  the  vessel  shown  in  Plate  XI,  Pig.  16.  Unfortunately, 
after  the  last  heating,  the  lid  was  removed  and  not  replaced;  the  cold 
air  coming  in  contact  with  the  ventilating  tubes  condensed  the  vapor  in 
the  filters,  and  as  a  result  every  tube  became  infected  with  atmospheric 
bacteria,  and  was  turbid  with  them  within  three  days. 

Again,  while  at  Atlanta  investigating  the  Southern  cattle  fever,  the 
sterilizing  apparatus,  shown  in  section  in  Plate  XI,  Pig.  17,  was  used: 
it  consists  of  an  inner  compartment  surrounded  by  boiling  water  ana 
steam,  and  covered  with  a  double  lid  having  an  air  space  of  two  inches. 
The  cultivation  tubes  were  but  a  degree  or  two  below  the  boiling  point 
as  determined  by  actual  test,  and  to  illustrate  the  difficulty  of  sterilizing 
them  I  transcribe  the  following  record  from  my  note-book.  In  all  cases 
the  tubes  were  allowed  to  remain  in  the  apparatus  till  cold,  thus  sub- 
jecting them  to  a  high  temperature  for  a  much  longer  time  than  is 
indicated  by  the  actual  duration  of  the  boiling : 

July  20, 5  p.  m.— Nineteen  cultivation  tubes  were  filled  with  infusion  of  beef,  placed 
in  the  apparatus,  and  the  water  boiled  for  ten  minutes. 

July  21,  9  a.  m.— A  few  tubes,  on  careful  inspection,  indicate  the  very  beginning  of 
turbidity.  They  were  all  placed  in  the  apparatus  and  this  heated  to  boiling  for  ten 
minutes,  and  this  boiling  repeated  at  5  p.  m. 

July  22. — The  apparatus  boiled  morning  and  evening  the  same  as  yesterday. 

July  23.— Boiled  once,  being  six  times  in  aU. 

July  27. — Seven  of  the  tubes  are  turbid;  the  remainder  are  placed  in  the  apparatus, 
and  this  again  boiled  for  ten  minutes. 

August  1.— But  six  tubes  remain  free  from  bacteria.  Most  of  the  affected  ones  have 
but  a  slight  bacterial  membrane  on  the  surface,  while  the  liquid  beneath  is  nearly  as 
transparent  as  formerly.  The  bacterium  which  thus  resists  neat  is  a  Bacillus,  some- 
what peculiar  in  its  characters,  as  it  divides  into  shorter  members  than  the  B.  subtilis.  It 
is  about  roWth  of  an  inch  in  diameter,  and  divides  into  rods  roWtD  to  rcWth  of  an  inch 
in  length,  many  of  these  subdividing  into  members  rrfonrth  to  iriinrth  of  an  inch  long, 
and  then  closely  resemble  Bacterium  termo.  The  spores  seem  to  be  spherical  particles 
y^jTnrth  of  an  inch  in  diameter. 

August  5.— Thirteen  tubes  filled  to-day  with  fresh  infusion  of  beef.  They  were  placed 
in  the  apparatus,  which  was  boiled  for  ten  minutes  at  noon  and  for  fifteen  minutes  at 
six  o'clock. 

August  6,-^-Every  tube  is  turbid  with  bacteria.  Thirteen  tubes  were  now  filled  with 
fresh  infusion,  neutralized  with  liquor  potass®.  They  are  placed  in  the  apparatus, 
which  is  boiled  from  11  to  11.30  a.  m.,  and  again  from  4.30  to  6.30  p.  m. 

August  7.— The  apparatus  boiled  from  9  to  10  a.  m. 

August  8.— The  apparatus  boiled  an  hour  in  the  morning  and  another  hour  in  the 
evening. 

August  9.— Boiled  an  hour  in  the  morning. 

August  11.— Five  of  the  tubes  are  turbid  with  bacteria;  the  remainder  returned  to 
the  apparatus  and  boiled. 

August  16.— Two  more  tubes  are  turbid. 

I  have  been  somewhat  at  a  loss  to  account  satisfactorily  for  the  extreme 
difficulty  of  sterilizing  the  tubes  in  these  cases.  I  am  certain  it  was  not 
due  to  atmospheric  infection  after  sterilization,  for  particular  attention 
was  given  to  the  condition  of  the  ventilating  filters,  and  hundreds  of 
such  tubes  have  been  preserved  for  an  indefinite  time,  on  other  occasions, 
after  sterilization  without  becoming  infected.  It  is  possible  that  the 
extreme  drought  had  something  to  do  with  this  extraordinary  resistance 
to'heat.  It  is  well  known,  for  instance,  that  the  gferms  of  the  hay  bacil- 
lus when  obtained  from  dry  hay  withstand  several  Lours'  boiling,  while, 
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when  fresh  and  moist,  they  are  destroyed  in  as  many  minutes.  Professor 
Tyndall,  I  believe,  has  explained  this  by  supposing  that  the  perfectly 
dry  spores  do  not  readily  imbibe  water,  and  are  not  moistened  for  several 
hours  after  being  placed  therein,  and  while  dry  they  are  not  destroyed 
by  the  heat  of  boiling  water. 

Whatever  the  explanation  may  be,  it  is  a  new  illustration  of  the  fact 
that  a  few  minutes'  boiling  cannot  be  relied  upon  to  sterilize  such 
liquids,  and  that  unless  our  cultivation  liquids  are  preserved  at  100°F. 
a  sufficient  time  before  use  to  prove  that  they  contain  no  atmospheric 
germs,  the  results  are  at  best  untrustworthy. 

MANNER  OF  USING  THE  CULTIVATION  APPARATUS. 

The  cultivation  liquid  is  made  by  infusing  the  muscles  of  various  ani- 
mals in  distilled  water  at  a  temperature  of  160°  to  160°F.  for  two  or 
three  hours,  then  boiling  and  filtering.  The  liquid  thus  obtained  should 
be  as  limpid  and  oolorless  as  the  purest  water.  The  cultivation  tubes 
are  half  filled  with  this,  previously  neutralized  with  caustic  potash,  and 
sterilized  as  already  described.  The  blood  for  inoculation  is  either  ob- 
tained directly  from  the  veins  by  means  of  vacuum  tubes,  as  described 
in  my  preceding  report,  or  when  convenient  the  heart  is  opened  by  a 
knife,  freed  from  germs  by  passing  it  through  the  flame  of  a  lamp,  a  piece 
of  capillary  glass  tubing  drawn  to  ^th  of  an  inch  in  diameter  and  one- 
half  to  three-fourths  of  an  inch  long  (Plate  XI,  Fig.  18),  is  taken  up 
with  flamed  forceps,  passed  through  the  flame  itself,  and  touched  to  the 
blood  in  the  heart,  with  which  it  immediately  fills  by  capillarity.  The 
ventilating  tube  of  the  cultivation  apparatus  is  now  passed  through  the 
flame  and  removed,  and  the  bit  of  capillary  tube  containing  the  blood 
is  dropped  through  the  opening  into  the  liquid.  The  ventilating  tube 
is  again  flamed  and  replaced  and  the  apparatus  placed  in  an  incubator 
at  100°  F. 

The  multiplication  of  germs  becomes  apparent  from  the  turbidity  of 
the  liquid  in  about  twenty  hours.  To  examine  this  liquid  without  con- 
taminating it  with  germs  from  the  atmosphere,  a  capillary  pipette  is 
made  by  drawing  a  long  and  fine  projection  to  an  ordinary  glass  tube, 
as  shown  in  Plate  XI,  Fig.  15.  the  end  being  sealed.  The  external  part 
of  the  body  of  the  tube  is  packed  with  cotton  wool,  and  the  whole  is 
then  baked  for  several  hours  at  a  temperature  of  230°F.  to  destroy  all 
germs.  Now,  to  obtain  a  sample  of  the  cultivation  liquid,  a  small  caout- 
chouc bulb  is  adjusted  as  in  the  figure,  the  point  of  the  pipette  is  bro- 
ken, the  ventilating  tube  is  removed  with  the  precautions  already  men- 
tioned, the  pipette  is  flamed  and  passed  beneath  the  surface  of  the 
liquid,  when  the  bulb  is  compressed  to  expel  a  small  quantity  of  the 
pure  air  which  it  contains,  and  the  liquid  which  takes  the  place  of  this, 
as  the  bulb  resumes  its  original  form,  is  removed  in  the  pipette  and  can 
be  used  for  microscopical  examination,  for  inoculating  animals,  or  for 
starting  new  cultivations. 

It  sometimes  happens  that  in  spite  of  all  precautions  our  cultivations 
are  impure;  we  can  plainly  see  that  there  are  two  forms  of  organisms. 
One  grows  at  the  bottom  of  our  cultivation  liquid  while  the  other  oc- 
cupies the  surface,  where  it  forms  a  covering  membrane;  one  is  motion- 
less while  the  other  swims  with  the  plainest  undulations  or  gyrations; 
one  may  be  spherical  or  oval  while  the  other  is  rod-shapped.  It  has 
been  common  to  speak  of  these  different  forms  as  but  stages  in  the  ex- 
istence of  the  same  organism;  but  a  study  of  their  life  history  has  not 
justified  this  view,  and  we  are  now  satisfied  that  such  appearances  in- 
dicate contamination  of  our  cultivations  with  some  of  the  countless  germs 
continually  floating  in  the  air. 
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Sometimes  it  is  very  desirable  to  get  rid  of  these  foreign  germs  and 
obtain  a  pure  cultivation  from  an  impure  one*  Is  this  possible  t  At 
one  time  it  was  supposed  that  it  might  be  accomplished  by  continuous 
cultivations,  but  experiment  demonstrated  that  usually  the  different  or- 
ganisms retained  their  relative  proportion  to  each  other  through  an  in- 
definite number  of  cultivations.  Lately  Buchner  has  suggested  a  prac- 
tical plan  which  may  be  carried  out  very  successfully  with  the  appa- 
ratus of  my  invention  described  above. 

The  organisms  from  the  atmosphere  in  all  well-made  cultivations  are 
less  numerous  than  the  disease  germs,  and  above  all  they  are  found 
more  particularlv  at  the  surface,  while  the  latter  prefer  to  grow  in  the 
deeper  layers  of  the  liquid.  A  drop  of  the  cultivation  liquid  is  taken 
from  near  the  bottom  of  the  tube,  with  suitable  precautions,  and  placed 
in  another  apparatus  as  if  for  a  fresh  cultivation ;  this  is  at  once  agitated 
to  diffuse  the  drop  equally  through  the  whole.  Now  a  drop  is  taken 
at  once  from  this  and  placed  in  a  third  apparatus,  and  from  the  third  a 
drop  is  plaoed  in  a  fourth  for  cultivation.  The  drop  taken  from  the 
second  apparatus  contains  n$tath  of  a  drop  taken  from  the  first,  and  that 
from  the  third  contains  but  gEoWth  of  the  first  drop.  Now,  if  a  drop  of 
the  first  cultivation  contained  500,000  disease  germs  and  60,000  septic 
germs,  it  is  plain  that  every  drop  of  the  second  dilution  would  contain 
two  oi  the  former,  while  there  would  only  be  one  of  the  latter  to  every 
five  drops.  If  the  number  of  germs  is  greater,  as  is  generally,  the  case, 
we  have  only  to  resort  to  a  third  dilution  and  vary  the  quantity  of  the 
diluting  liquid  to  suit  our  case,  and  by  starting  a.  number  of  cultivations 
from  this  we  will  get  some -in  which  the  organism  exists  in  perfect  purity. 

ULTIMATE  OBJECTS  OF  SUCH  INVESTIGATIONS. 

Of  course  our  first  endeavor  by  cultivation  experiments  is  to  isolate 
the  contagious  germs  to  determine"  their  form,  manner  of  growth,  and 
multiplication;  to  learn  their  place  in  nature;  the  conditions  which  are 
favorable  and  unfavorable  to  them.  But  science  of  to-day  is  too  prac- 
tical to  stop  here— we  must  have  results  which  will  enable  us  to  control 
the  contagious  plagues  more  perfectly  than  heretofore.  In  the  first 
place  we  must  know  how  these  germs  are  distributed;  in  what  manner 
they  leave  the  sick  animal;  whether  they  are  carried  by  currents  of 
air ;  how  and  for  what  time  they  are  preserved  on  or  within  the  soil  or 
in  stables;  and  in  what  manner  they  find  their  way  into  the  bodies  of 
healthy  animals. 

When  our  information  is  satisfactory  on  these  points,  we  are  in  a  posi- 
tion to  inquire  how  such  germs  may  be  destroyed,  the  chemical  agents 
which  are  most  efficient  for  this  purpose,  the  strength  in  which  they 
are  to  be  employed,  and  the  effect  of  ventilation  and  of  plowing  or 
burning  infected  pastures. 

Having  learned  what  is  possible  in  regard  to  the  contagious  germ,  we 
next  turn  our  attention  to  the  animals  liable  to  be  affected.  We  find 
that  a  certain  number  are  insusceptible  to  the  effects  of  the  virus;  they 
occupy  the  same  stables  or  fields  with  the  sick,  take  their  food  and  drink 
in  common,  breathe  a  contaminated  air,  and  even  resist  inoculations  with 
the  most  potent  virus.  In  what  does  this  insusceptibility  consist !  How 
was  it  obtained!  How  can  it  be  conferred  upon  other  animals!  For 
what  length  of  time  will  it  protect  them!  And  is  it  transmitted  in  any 
extent  by  hereditary  influence  to  the  offspring!  Potent  questions  are 
these,  which,  when  properly  answered,  must  place  the  control  of  animal 
plagues  fully  within  our  grasp;  and  not  of  animal  plagues  alone. for  are 
not  some  of  thede  coihmon  to  both  mankind  and  animals  !    And  is  it  too 
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much  to  believe  that,  when  the  contagious  diseases  of  animals  are  fully 
understood  and  controlled,  the  millions  of  human  beings  who  ana  now 
carried  to  untimely  graves  by  allied  plagues  may  be  spared! 

These  are  the  hopes  that  actuate  us,  nay  they  are  the  convictions 
which  grow  stronger  with  each  experiment.  But  a  few  short  years  ago 
this  great  field  for  research,  which  we  now  see  before  and  around  us, 
might  be  compared  to  one  of  those  forests  situated  in  a  rich,  moist, 
alluvial  region  of  the  tropics.  On  every  hand  immense  trees,  through 
the  foliage  of  which  scarcely  a  ray  of  light  oould  penetrate,  while  below 
are  briars,  vines,  and  various  kinds  of  impenetrable  undergrowth.  Not  a 
path  to  guide  the  steps— all  a  hopeless  wilderness.  To-day  how  changed. 
Roads  have  been  made  by  which  the  wilderness  is  traversed — are  not 
the  experimental  methods  of  inoculation  and  cultivation  of  virus  now 
followed  with  such  success  worthy  of  the  name?  And  light  is  stream- 
ing through  the  overhanging  canopy  all  around  us  until  our  forest  is 
scarcely  more  than  a  grove.  It  is  the  result  of  the  recent  studies  of 
contagia,  their  manner  of  distribution,  the  methods  by  which  they  may 
be  attenuated  and  made  to  produce  insusceptibility  instead  of  death,  their 
conversion  from  enemies  te  allies.  It  is  no  longer  a  question  of  possi- 
bility if  this  grove  shall  give  place  to  the  fertile  cultivated  field— it  is 
simply  a  question  of  the  time  necessary  to  produce  this  change. 

PAST  JX~ EJVBSTIGATIONS  OF  SWINE  PLAGUE. 

The  researches  in  regard  to  this  disease,  which  were  detailed  in  my 
report  for  1880.  having  all  pointed  to  a  micrococcus  as  its  cause  rather 
than  to  a  bacillus,  as  maintained  by  Drs.  Klein  and  Detmers,  I  deter- 
mined to  make  one  more  attempt  to  obtain  satisfactory  evidence  on  this 
point.  I  therefore  requested  Professor  Law  to  send  me  some  genuine 
swine-plague  virus,  as  he  was  then  experimenting  with  this  disease. 
In  answer  to  this  he  sent  me,  among  other  pathological  products,  a 
capillary  tube  containing  blood  "  collected  from  ear  veins,  near  a  blue 
slough,  of  a  pig  that  had  been  infected  by  exposure  and  inoculation.'7 

This  was  taken  by  Professor  Law  December  14, 1880,  and  examined  . 
by  me  December  21,  The  blood  in  the  tube  was  studied  with  the  greatest 
care,  the  slides  and  everything  coming  in  contact  with  it  being  well 
flamed.  It  was  examined  fresh  from  the  tube,  and  also  in  preparations 
made  by  drying  on  the  cover  glass,  and  tinting  with  aniline,  the  results 
being  in  each  case  the  same.  Very  many  micrococci  were  to  be  seen 
perfectly  distinct  in  outline  5  they  existed  in  clusters,  short  chains  and 
singly,  and  the  appearance  was  so  characteristic  as  not  to  leave  a 
shadow  of  doubt  in  regard  to  their  nature.  No  other  form  of  bacteria 
was  to  be  discovered. 

At  the  same  time  Professor  Law  sent  me  blood  from  the  portal  vein 
of  a  pig  that  had  been  suffocated,  as  he  thought  at  the  time  that  this 
might  be  a  method  of  originating  the  contagious  affection  under  investi- 
gation. This  also  contained  bacteria  of  a  single  variety,  but  it  was  the 
Bacterium  termo,  and  the  contrast  between  these  and  the  micrococci 
was  too  plain  to  be  mistaken.  These  organisms  were  all  elliptical  in 
form  and  mostly  existed  in  pairs,  swimming  about  in  all  directions  in 
the  most  lively  manner.  The  micrococci  on  the  other  hand  have  no 
movement  except  that  called  molecular.  Although  Professor  Law 
wrote  me  when  sending  the  virus  that  he  had  inoculated  a  pig  with  the 
blood  from  the  suffocated  animal,  and  that  this  subject  already  had  ele- 
vated temperature,  1  predicted  when  stating  the  result  of  my  exami- 
nations that  he  would  not  Ojtfain  a  case  of  genuine  swine  plague  from 
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such  blood,  and  this,  he  was  kind  enough  to  inform  me  later,  proved  to 
be  the  fact. 

As  a  more  complete  test  of  the  nature  of  the  bodies  in  the  swine- 
plague  virus,  two  cultivation  slides  were  prepared  by  cementing  upon 
them  a  deep  glass  ceU.  A  drop  of  neutral  infusion  of  beef  well  steril- 
ized was  placed  on  a  thin  cover  glass  and  a  small  particle  of  the  virus 
added  when  it  was  inverted  over  the  cell  and  cemented  with  paraffine. 
The  slides  were  then  kept  in  the  incubator  at  100°F.  These  cultiva- 
tions were  not  successful;  the  micrococci  did  not  multiply  in  either  oase. 

At  the  same  time  that  the  cultivation  slides  were  prepared  two  of 
my  cultivation  tubes  already  described,  containing  one  ounce  each  of 
the  same  sterilized  infusion  of  beef,  were  inoculated  by  dropping  into 
the  liquid  a  particle  of  wire  that  was  first  flamed  and  touched  to  the 
blood.  By  way  of  contrast  a  third  tube  was  inoculated  in  the  same 
way  with  fresh  human  blood.  All  were  placed  in  the  incubator  at  100° 
F.  The  next  day  (December  29)  the  contents  of  the  tubes  inoculated 
with  the  virus  were  no  longer  transparent  but  turbid,  while  that  charged 
with  human  blood  was  unchanged.  The  cultivations  were  found  to  owe 
their  turbidity  to  immense  numbers  of  the  micrococci  in  clusters  and 
chains  as  in  the  virulent  blood,  but  the  most  careful  examination  did 
not  reveal  a  single  btfeillus  or  any  other  form  whatever. 

During  the  very  cold  night  which  followed,  there  being  no  heat  under 
the  incubator,  these  cultivations  were  frozen  solid,  and  as  it  was  desir- 
able to  test  the  resistance  of  this  organism  to  freezing  I  Inoculated  an- 
other cultivation  tube  from  one  of  these  as  soon  as  thawed.  In  twelve 
hours  this  tube  was  as  turbid  as  the  other  and  contained  only  the  same 
organism.  The  vitality,  therefore,  did  not  seem  in  the  least  impaired  by 
freezing. 

By  January  17, 1881, 1  had  carried  these  cultivations  to  the  sixth 
generation  without  any  contamination  with  atmospheric  bacteria,  as 
may  be  seen  by  reference  to  Plate  V,  Pig.  5.  At  this  date  I  inoculated 
a  pig  by  injecting  under  the  skin  of  the  inside  of  the  thigh,  with  a  hypo- 
dermic syringe,  a  drachm  of  the  sixth  cultivation;  and  a  second  animal 
was  inoculated  in  the  same  manner  with  the  first  cultivation.  It  is  here 
worthy  of  remark  that  the  drachm  of  the  sixth  cultivation  must  have 
contained  less  than  the  one-quintillionth  part  of  a  drop  of  the  original 
blood.  The  results  of  these  inoculations  are  shown  in  the  following 
tables: 

Pig  No.  1.— Inoculated  with  sixth  cultivation  of  virus. 


Date. 

I 

,2® 

Remarks. 

1881. 

January  17 — 

18 

11 

11 

10.15 
9.45 
9.45 

10 

11 

10 

10.45 
9.45 
9.80 

11.45 

10.30 

10.30 

10 
9.30 

11 

OF. 
55 
48 
44 

46 
86 
82 
80 
82 
30 
30 
22 
36 
36 
48 
50 
53 
36 

op. 

1S3 

103| 
100} 
102 
102} 
09f 
1024 
]01$ 
102} 
103J 
103ft 
102 
102f 
103 
102ft 

Hypodermic  injection  of  one  drachm  of  Tiro* 
Hard  swelling  at  point  of  inoculation. 

19 

20 

Swelling  gradually  disappearing. 

21 

22 

28 

Tflijiih  on  the  sltfn. 

24 

Slight  eruption. 

25 

26 

27 

28 

29 

Plain  eruption. 

80 

81..... 

February  I  ...*.. ............ 

'WelL 

BEPOBT  of  the  vetebinaky  division. 
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Pio  No. 

2. — Inoculated  with  first  cultivation  o/ trims, 

Date. 

B 

i 

6  «R 

H 
n 

Remarks. 

188L 

January  17 ~~ 

18 

n 
11 

10.15 
9.45 
9.45 

10 

11 

10 

10.45 
9.45 
9.30 

11.45 

10.80 

10.80 

10 
9.80 

11 

°F. 
55 
48 
44 
4« 
36 
32 
30 
32 
30 
30 
22 
36 
36 
48 
50- 
53 
36 

101 

1*1§ 

102| 

101| 

102 

101| 

103? 

1031 

102ft. 

104 

104 

103 

103* 

103| 

102| 

o 

Hypodermic  injection  of  one  drachm  of  virus. 
Swelling  at  point  of  inoculation. 
Swelling  much  reduced. 

19 

20 

21 

22 

28 

Blush  .on  skin. 

24 

Several  papules  on  ekin  of  abdomen. 

25 

26 

Large  elevations  on  skin. 

27 

28 

20 

Eruption  covers  the  body. 

80 

31 

Pebraory  1... 

2................... 

Well. 

The  eruption  in  both  cases  was  very  marked.  It  commenced  with  a 
red  blush  or  congestion  of  the  skin,  followed  ty  flat  elevations  one-half 
to  three-fourths  of  an  inch  in  diameter.  The  epidermis  on  these  became 
dry  and  exfoliated,  leaving  a  red,  congested  spot,  not  moist  or  granulat- 
ing, but  already  healed.  These  elevations  were  scattered  over  the  whole 
body,  aod  were  smaller  on  No.  1,  though  equally  numerous.  A  similar 
eruption  being  an  almost  constant  attendant  of  the  severe  forms  of  swine 
plague,  I  think  there  can  be  no  doubt  that  these  were  mild  cases.  I 
regret,  however,  that  the  animals  were  not  slaughtered  for  post-mortem 
examination,  though  it  was  believed  that  no  satisfactory  lesions  of  in- 
ternal organs  would  be  found  when  the  general  health  was  so  good.  At 
any  rate  I  insist  that  the  eruption  appeared  after  the  average  incuba- 
tion of  swine  plague,  and  that  it  was  sufficient  to  characterize  a  mild 
attack  of  the  disease. 

If  this  is  admitted  it  follows  that  the  organism  of  swine  plague  is  not 
a  bacillus  but  a  micrococcus.  And  it  also  follows  that  since  this  organ* 
ism  was  carried  through  six  successive  cultivations  without  changing 
its  form  the  granules  are  not  bacillus  spores,  and  that  they  do  not  de- 
velop into  rods  of  any  variety  whatever. 

Brs.  Klein  and  Detmers  have  insisted,  however,  that  the  organism 
was  a  bacillus,  and  the  latter  still  maintains  that  the  spherical  gran- 
ules are  simply  its  spores.  In  my  former  report  I  gave  my  reasons  for 
believing  that  the  bacilli  of  these  gentlemen  were  septic  bacteria  that 
had  gained  entrance  to  their  liquids  from  the  atmosphere,  but  the  state- 
ment of  Dr.  Klein  being  now  generally  accepted  by  scientists  that  he 
has  produced  the  disease  by  inoculation  with  the  eighth  pure  cultiva- 
tion of  a  bacillus,  it  seems  necessary  to  call  attention  to  some  particu- 
lars not  generally  known  in  regard  to  these  experiments. 

1.  The  cultivation  apparatus  could  not  be  sterilized. — Dr.  Klein's  cultiva- 
tion apparatus  was  made  by  cementing  a  cell  on  a  glass  slide,  then  in- 
verting over  this  a  thin  cover  on  which  was  a  drop  of  aqueous  humor 
inoculated  with  the  virus.  The  thin  cover  was  kept  in  place  by  a  ring  of 
olive  oil.  Now  I  have  found  from  experience  that  it  is  very  difficult  to 
heat  such  a  slide  sufficient  to  destroy  the  atmospheric  germs  adhering 
to  it  without  destroying  the  cement  which  holds  the  cell  in  place :  it  is 
also  difficult  to  heat  the  thin  covers  without  warping  or.  breaking  them. 
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Even  with  this  successfully  performed,  there  is  the  air  which  is  contin- 
ually changing  in  the  cell,  and  the  aqueous  humor  which  must  remain 
on  the  thin  cover,  fully  exposed  to  the  air,  while  the  inoculation  is  per- 
formed, and  must  then  be  inverted.  The  apparatus  is  not  one  from 
which  we  should  expect  conclusive  results  even  were  a  sterilization  at- 
tempted, which  does  not  seem  to  have  been  the  case. 

2.  The  cultivations  were  not  made  in  a  sterilized  fluid. — The  cultivation 
liquid  in  these  experiments  was  aqueous  humor  from  the  eye  of  a  rabbit. 
In  my  previous  report  Ihav*e  given  the  evidence  which  seems  to  show 
that  the  liquids  and  organs  of  healthy  animals  may  contain  the  germs  of 
bacteria;  at  least  this  is  still  a  contested  point,  with  the  preponderance 
of  evidence  favoring  the  affirmative  view.  But  leaving  this  out  of  the 
question  I  am  satisfied  that  any  one  who  has  experimented  on  such 
matters  must  be  convinced  of  the  impossibility  of  taking  a  drop  of  aqueous 
humor  from  a  rabbit's  eye,  placing  this  on  a  cover  glass  fcdly  exposed 
to  the  air,  inoculating,  and  then  inverting  over  a  cell  without  contami- 
nation with  atmospheric  bacteria. 

3.  The  conditions  of  the  cultivations  were  unfavorable  to  pathogenic  bac- 
teria.— If  we  cultivate  th6  Bacillus  anthracisj  the  micrococcus  of  fowl 
cholera,  or  that  of  swine  plague  in  the  cultivation  tubes  which  I  have 
described,  a  carefhl  inspection  will  convince  us  that  they  commence 
their  growth  in  the  deeper  parts  of  the  liquid,  and  that  the  turbidity 
scarcely  reaches  the  surface  of  the  liquid  when  the  cultivation  is  finished. 
On  the  other  hand,  if  we  cultivate  the  Bacillus  subtiUs,  the  Bacterium 
temtOy  or  any  other  atmospheric  bacteria,  the  turbidity  commences  at  the 
surface  of  the  cultivation  and  extends  downward,  and  with  some  bacilli 
it  does  not  extend  one-eighth  of  an  inch.  My  latest  researches  have 
convinced  me  that  the  known  pathogenic  bacteria  never  form  a  mem- 
brane on  the  surface,  while  this  is  the  rule  with  the  septic  forms.  In 
other  words,  the  bacteria  liable  to  contaminate  our  cultivations  flourish 
best  in  contact  with  the  air,  while  the  pathogenic  forms  are  at  the  best 
when  protected  from  such  direct  contact.  If  now  we  make  a  cultivation 
in  a  single  drop  of  liquid  fully  exposed  to  the  air,  it  is  not  surprising  if 
the  atmospheric  bacteria  obtain  the  advantage  and  multiply  while  the 
pathogenic  forms  are  destroyed.  This  may  also  explain  my  failure  to 
cultivate  the  micrococcus  of  swine  plague  in  an  apparatus  similar  to 
Klein's,  while  I  succeeded  admirably  with  the  tubes. 

It  may  be  asked  if  this  is  a  rule  that  will  infallibly  distinguish  the 
pathogenic  from  the  septic  bacteria ;  and  in  regard  to  this  we  arp  un- 
prepared to  answer,  but  it  may  be  accepted  from  what  is  already  known 
that  the  pathogenic  forms  will  not  at  once  flourish  if  cultivated  in  con- 
tact with  the  air.  The  Bacillus  subtilis,  when  cultivated  in  infusions, 
multiplies  near  the  surface  and  there  forms  a  thick  membrane ;  but 
before  Buchner  succeeded  in  converting  it  into  the  Bacillus  anthracis  he 
was  obliged  to  grow  it  in  an  apparatus  that  was  continually  agitated, 
and  in  which  it  could  not  remain  at  the  surface.  So  when  the  converse 
change  is  made  the  Bacillus  anthracis,  from  growing  at  the  bottom  of 
solutions  comes  to  grow  at  the  surface,  and  is  then  harmless.  In  other 
words,  before  the  atmospheric  bacteria  can  multiply  within  the  animal 
body  they  must  be  gradually  adapted  to  the  conditions  which  they  meet 
there,  the  most  important  of  which  seems  to  be  the  restricted  amount  of 
available  oxygen.  And  so  when  we  are  told  that  his  cultivations  in  tubes 
had  a  membrane  on  the  surface,  it  is  for  us  a  very  strong  indication  that 
this  membrane  was  formed  by  harmless  bacteria  that  had  gained  en- 
trance from  the  atmosphere. 

It  is  true  that  in  my  last  report  I  described  the  organism  of  fowl 
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oholera  as  forming  a  slight  membrane  at  the  surface  of  the  cultivations, 
but  a  vast  number  of  cultivations  made  in  the  improved  apparatus  de- 
scribed in  this  report  have  taught  me  that  this  membrane  only  occurs 
in  cases  of  contamination,  and  is  due  to  the  prolification  of  bacteria 
that  have  grown  for  a  considerable  number  of  generations  in  contact 
with  the  air. 

4.  The  inoculations  did  not  give  positive  results. — To  decide  a  contested 
point  of  so  much  importance  it  cannot  be  too  much  to  expect  satisfac- 
tory results  from  the  inoculation  experiments.  There  might  be  a  dif- 
ference of  opinion  as  to  what  are  the  pathognomonic  characters  of  the 
affection,  but  if  there  was  loss  of  appetite,  marked  discoloration  or  erup- 
tion on  the  skin,  ulceration  of  the  bowels,  or  inflammation  of  the  lungs, 
we  should  be  satisfied  as  to  the  production  of  the  disease.  But  when  we 
are  told  that  the  three  animals  inoculated  with  the  eighth  cultivation 
showed  no  symptoms  of  the  disease  during  life,  and  that  it  was  only  at 
the  post-mortem  examination  after  slaughter  that  signs  of  the  disease 
were  found,  we  are  not  convinced  that  these  equivocal  signs  resulted 
from  the  inoculation.  We  have  seen  too  many  enlarged  and  reddened 
lymphatic  glands,  too  many  appearances  of  slight  congestion  in  various 
organs  of  healthy  pigs,  to  accept  these  as  a  criterion  of  the  disease. 

5.  Klein  found  the  micrococci,  not  the  bacilli,  m  the  tissues. — In  his  first 
communication  on  this  subject  Dr.  Klein  wrote  as  follows : 

From  and  even  before  the  first  signs  of  necrosis  of  the  mucosa  [of  intestine],  viz., 
when  the  epithelium  begins  to  break  down  and  be  shed  from  the  surface,  there  are 
found  masses  of  micrococci,  which  in  some  ulcers  occupy  a  great  portion  of  the  d£bti$. 

Again,  he  says : 

In  the  ulceration  of  the  tongue  just  mentioned,  and  at  a  time  when  the  superficial  scab 
has  not  become  removed,  I  have  seen  masses  of  micrococci  situate  chiefly  in  the  tissue 
of  the  papillsB,  but  in  some  places  reaching  so  far  deep  as  the  inflammation  extends.  That 
they  are  micrococci  was  proved  by  their  forming  lumps  of  uniform  granules.  These 
lumps  stain  deep  purple-blue  in  h»matoxylon^  and  are  thus  very  conspicuous,  and  be- 
sides resist  the  action  of  caustio  potash,  with  which  all  the  rest  of  the  tissue. disap- 
pears. These  heaps  of  micrococci  in  locality  correspond  to  the  papill®,  and  are  on 
the  surface  of  the  scab,  but  underneath  the  covering  epithelium,  some  parts  of  this 
having  changed  into  a  dry,  hard,  discolored  mass,  others  containing  larger  or  smaller 
vesicles  filled  with  fluid. 

More  than  this,  he  found  the  lymphatic  vessels  of  the  mucous  mem- 
brane of  the  epiglottis  filled  with  micrococci ;  and  in  the  last  stages  of 
the  lobular  pneumonia,  in  the  infiltrated,  firm,  more  or  less  disintegrat- 
ing parts,  he  found — 

Great  masses  of  micrococci,  filling  up  capillaries  and  veins,  and  also  contained  in 
lymphatics  around  arteries.  The  pleura  is  much  swollen  and  contains  great  numbers 
— continuous  layers  of  lumps  of  micrococci.  The  free  surface  of  the  membrane  is  in 
many  parts  covered  with  them.* 

In  spite  of  all  this,  after  Koch's  investigations  of  the  Bcwillus  an* 
thracis  became  better  known,  and  a  theory  was  promulgated  in  certain 
quarters  that  all  pathogenic. bacteria  belonged  to  the  genus  bacillus, 
he  seems  to  have  made  his  cultivation  and  inoculation  experiments  just 
referred  to,  and  to  have  then  concluded  the  disease  was  caused  by  bacilli. 
But  he  had  not  yet  entirely  discarded  the  micrococci,  for  we  find  in  his 
article  contributed  to  the  Quarterly  Journal  of  Microscopical  Sciences 
(April,  1878)  the  following: 

At  first  I  misinterpreted  the  spores,  regarding  them  as  micrococci,  and  onlv  after  re- 
peated observations  have  I  succeeded  in  tracing  them  through  their  different  stages  of 
development. 

*Dr.  Klein.  The  so-called  enteric,  or  typhod  fever  of  the  pig. — Veterinary  Journal. 
1877,  Vol.  V,  pp.  126-120. 
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Finally,  we  are  led  to  the  conclusion  that  he  discards  the  micrococci 
entirely,  since  in  his  last  article  on  the  subject,  the  original  of  which  I 
have  not  yet  been  able  to  obtain,  he  speaks  of  his  cultivations  of  bacillus 
from  the  pulmonal  liquid  as  always  failing,  from  the  great  development 
of  micrococci.  Indeed,  it  is  difficult  to  conceive  how  he  could  long  con- 
found the  micrococci  with  the  spores  of  his  bacillus,  since  the  former  are 
much  larger,  are  spherical  instead  of  cylindrical,  multiply  in  the  form  of 
clusters  and  chains,  and  never  develop  into  filaments.  It  seems  to  me, 
therefore,  that  a  consideration  of  Dr.  Klein's  observations,  even  by  them- 
selves, is  not  sufficient  to  indicate  at  all  satisfactorily  the  pathogenic 
action  of  his  bacillus. 

And  when  we  add  to  this  the  facts  that  all  observers  have  been  struck 
with  the  number  and  the  prominence  of  the  micrococci ;  that  these  have 
{done  been  found  in  the  blood  and  inflammatory  liquids  obtained  by  me 
at  different  outbreaks  in  vacuum  tubes  without  coming  into  contact  with 
the  air ;  that  these  micrococci  cultivated  in  purity  to  the  sixth  generation 
in  relatively  large  quantities  of  liquid  produced,  after  the  average  period 
of  incubation  (seven  to  twelve  days),  the  unmistakable  eruption  of  swine 
plague,  it  seems  to  me  that  they  must  be  accepted  as  the  pathogenic 
agent. 

I  am  led  to  insist  upon  this  point  because  in  two  cases  of  pork  poison- 
ing which  recently  occurred  in  England  a  bacillus  was  found  by  Dr. 
Klein  in  the  meat,  and  the  suggestion  soon  followed  from  other  parties 
that  this  might  be  the  bacillus  of  swine  plague,  or,  if  not,  that  this  latter 
was  probably  equally  dangerous,  and  hence  another  reason  for  prohibit- 
ing American  pork.  In  mis  case  the  pork  was  fortunately  raised  and 
slaughtered  in  England,  and  what  is  equally  significant  it  was  unsalted. 
The  pig  had  been  healthy  and  the  meat  was  contaminated,  without 
doubt,  by  the  water  used  in  washing  it  or  by  the  butcher's  instruments ; 
and  the  organism,  instead  of  being  the  bacilMisoi  swine  plague,  was 
probably  the  septic  vibrio  discovered  by  Pasteur. 

PAKE  DDL— mVESTIGATIOJSTS  OP  FOWL  CHOLERA. 

VIRUS  NOT  DIFFUSIBLE. 

In  my  preceding  report  a  certain  amount  of  evidence  was  presented 
to  show  that  the  virus  of  this  disease  is  not  diffusible  through  the  air ; 
but  in  regard  to  this  there  might  still  be  a  reasonable  feeling  of  doubt, 
owing  to  the  fact  that  the  experiments  had  been  conducted  in  the  ojJen 
air  and  were,  perhaps,  insufficient  in  number.  Since  that  report  was 
written  my  experiments  have  been  conducted  in  a  building  10  by  50 
feet,  in  which  the  experimental  coops  have  not  been  farther  than  four 
or  five  feet  from  each  other.  In  this  building  there  were  coops  of  sick 
fowls  continuously  for  months,  while  in  alternate  coops  were  well  ones. 
At  night  the  doors  and  windows  were  all  closed.  There  being  from 
twelve  to  twenty  healthy  and  susceptible  fowls  and  an  equal  number  of 
sick  ones  at  a  time,  we  have  here  the  best  conditions  for  transmission 
of  the  disease  by  the  atmosphere ;  and  yet,  during  fully  sfcc  months  of 
such  experiments^  there  has  not  been  a  single  case  in  which  there  could 
be  the  least  suspicion  that  the  malady  was  contracted  in  this  manner. 
We  may -safely  conclude,  therefore,  that  this  virus  is  fixed  and  not 
diffusible,  and  that  in  all  coses  where  the  disease  originates  the  virus 
is  carried  in  some  tangible  form  and  introduced  into  the  bodies  of  the 
healthy  fowls  by  way  of  the  digestive  organs. 
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ji 


M9.1. 


Salmon,  Del, 


Cultivation  Apparatus:  A,  test  tube;  B,  soft  rubber  cork;  C,  caoutchouc 
connection;  D,  ventilating  tube  packed  with  cotton. 
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Investigations  by  D.  E.  Salmon,  D.  V.  M.  PLATE  II. 


Salmon,  dei. 


Apparatus  for  pure  distilled  water.  A,  flask;  B,  ventilating:  tube 
packed  with  cotton;  C,  syphon  tube;  D,  vulcanized  caoutchouc; 
E,  compressor;  F,  terminal  glass  tube. 
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Investigations  by  D.  E.  Salmon,  D.  V.  M.  PLATE  III. 


Salmon,  del 


Fig.  J. 


Bacillus  which  developed  in  beef  infusion  in  cultivation  Lubes  after 
these  had  been  headed  seven  Limes  to  over  200°  Fan.  on  water-bath. 
Stained  with  aniline  violet.    X  1500. 


Hepoil  of  Conuniftwioiu  r  of*  Agriculture  tor  1881. 

SWINE  PLAGUE. FOWL  CHOLERA  AND  SOUTHERN  CATTLE  FEVER 

Invest Nation s  bvD.li. Salmon. D.VM.  Plnte  IV 


Kis.l. 


FOWL    CHOLERA. 
Bacteria  with  epithelium,  from  human  mouth  in  health.  From  preparation  made 
bv drying, stain in.|  v\*ith  aniline   and  mounting  in  Canadian  balsam. 

x  1500. 
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Investigations  by  D.  E.  Salmon,  D.  V.  M.  PLATE  V. 


Salmon,  del. 


-*V<* 


Swine  Plague:  Appearance  of  sixth  cultivation  used  to  inoculate 
Pig,  Jan.  17th.    X  lOOO. 


Report  of  Commissioner  of  Agriculture  tor  1881. 

SWINE  PLAGUE.FOWL  CHOLERA  AND  SOUTHERN  CATTLE  FEVER. 

Investigations  bv  D.lvSnlmuii.n.VM.  »  lMnlt*  VI 


FOWL    CHOLERA. 
FiqJi,  Size  and  appeai-aiue  of  liver  in  a  case  oftlie  disease  ,  May  10  *.hl881 . 
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Investigations  by  D.  B.  Salmon,  D.  V.  M. 

PLATE   VII. 
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Salmon,  del.         ^s^»^^ 

Fig7. 

Fowl  Cfcolera:  Bacteria  in  pure  cultivation  of  virus;  preparation 
made  by  drying,  staining:  with  aniline  violet,  end  mounting1  in 
Canada  balsam,    x  1500. 

Report  of  Commissioner  of  Agriculture  for  1881. 
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Investigations  by  I). K.SulmonD.VM,  Plait?  VIIJ 


Fig.fl< 
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Fi?>.  9. 


FOWL    CHOLERA. 

Method  of  inociilatioti  and  appearance  of  lesion  after  three  days  .the  effects  nf 

the  virus  not  yet  apparent . 


Report  of  Commissioner  of' A^ricidturf1  tor  1881. 

SWINE  PLAGUE.FOWL  CHOLERA  AND  SOUTHERN  CATTLE  FEVER. 

Invpstifetttioiis  bv  HE. Salmon. 1)YM.  Pint**' IX 


Fife. 10. 


V\L>.  11. 


FOWL    CHOLERA 

Ki^.lO.  l*of«l  lt'Hion  nfter  WmkIhvn  lvhoii  virus  is  innrtiw  or  fowl  i  nsuscoptiblp  . 
Fi&.li.  Locul  lesion  produced  utter  ten  days  by  active  virus  dilute  d  1  to  10,000  . 


1  .Sinclair  *  Son  Lif>» 


Report  of  Commissioner  of  Agriculture  for  1881. 
SWINE  PLAGUE, FOWL  CHOLERA  AND  SOUTHERN  CATTLE  FEVER 


o-s»ii>Mii«Hm  l'\  I>  1'i  Salmon  PVM. 


PI  nit*    X. 


Fife. 12. 


Fife.l.'J. 


Fi«j.l4. 


FOWL   CHOLERA.  ' 

Sequestrum  formed  us  h  consequence  of  the  hvpoderinic  infection  of  the 
extinct  of  cultivation  liquid. 
Fi6.12.As  seen  before  removHl   and  partly  covered  with  epidermis. 
Fife.  13  •  .Vl'tff  removal. 
Fig.  14.  Cross  section  of  same. 
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Investigations  by  D.  E.  Salmon,  D.  V.  M.  PLATS  XI. 
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Figr.  15.— Capillary  pipette  for  removing  liquid  from 
cultivation  apparatus. 

Figs.  16  and  17.— Different  forms  of  sterilizing  appa- 
ratus. 

Fig.  18.— Capillary  tube  for  inoculating  cultivations. 
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Investigations  by  D.  E.  Salmon,  D.  V.  M.  PLATE  XII. 


Celraon.  dol. 


Fu,J9. 


Fowl  Cholera:  Bacteria  as  seen  in  a  fresh  cultivation  of  virus.  Those 
appearing"  like  single  globules  are  really  dumb-bell  forms  in  a  vertical 
position.  When  actively  vegetating  two  dumb-bell  forms  are  frequently 
united,  and  it  is  then  difficult  to  distinguish  them  from  short  bacilli  or 
Bacterium  termo  if  these  are  motionless,    x  1000. 
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VIRULENCE  OF  THE  EXCREMENT. 

If  the  foregoing  view  is  correct,  it  follows,  as  an  almost  necessary 
conclusion,  that  .die  disease  germs  are  scattered  by  means  of  the  excre- 
ment of  sick  birds.  This  conclusion  was  adopted  in  my  last  report, 
although  the  only  experiment  which  I  had  made  up  to  that  time  was 
negative  in  results — the  inoculated  fowl  not  contracting  tjhe  disease. 
This  only  illustrates  the  uncertainty  of  experiments  in  wnioh  bat.  a 
single  bird  or  animal  is  used.  Of  course  it  would  not  do  to  alloy  such 
an  important  point  in  our  theory  of  the  disease  to  go  without  positive  ex- 
perimental evidence,  and  therefore  the  following  experiment  was  .made: 

Experiment  ??6.  1. — Two  chickens  were  inoculated  February  2  by  four  lancet  punct- 
ures, each  with  freeh  excrement  of  ft  fowl  that  died  this  morning,  and  which  had  been 
affected  in  a  chronic  form. 

February  8. — Urates  tinted. 

February  9.— Urates  yeUow. 

February  17.— The  urates  have  oontinued  yellow :  to-day  there  is  plain  diarrhea. 

February  27.— Both  have  had  severe  diarrhea,  with  loss  of  appetite.    One  is  better. 

March  11.— One  dead.    The  second  has  recovered. 

We  have  here  positive  evidence  that  the  germs  of  the  disease  are  con- 
tained in  the  excrements  of  sick  fowls,  and,  as  we  have  before  shown, 
that  talking  these  germs  into  the  digestive  organs  was  sufficient  to  pro- 
duce the  disease,  onr  theory  of  the  manner  in  which  infection  occurs 
may  be  regarded  as  complete. 

THE  EFFICIENCY -OF  DILUTED  SULPHURIC  ACID. AS  A  DISINFECTANT. 

The  solution  of  commercial  sulphuric  acid  of  the  strength  of  1  part  to 
200  of  water,  which  I  have  heretofore  recommended  as  a  cheap  and  most 
efficient  disinfectant  in  this  disease,  has  been  in  continual  use  during 
these,  experiments.  I  have  shown  in  my  former  report  how  dangerous 
it  is  to  place  susceptible  fowls  in  coops  that  have  been  occupied  with 
those  sick  with  cholera  when  no  disinfection  is  practiced.  During  these 
experiments  it  has  been  necessary  to  use  the  same  coop  over  and  over 
again,  and  frequently  it  was  impossible  to  place  them  upon  fresh  ground, 
and  in  some  cases  even  the  accumulations  of  excrement  were  not  re- 
moved; at  all  times  reliance  was  placed  upon  this  disinfectant,  and  the 
watering  troughs,  coops,  and  ground  thoroughly  saturated  with  it.  In  no 
single  instance,  out  of  more  than  a  hundred,  have  the  most  susceptible 
fowls  contracted  the  disease  from  such  disinfected  coops  or  grounds. 
The  value  of  this  agent  is  then  fully  confirmed  by  a  large  number  of 
cases.  It  deserves  even  more  credit  for  efficiency  than  I  have  before 
given  it,  since  considerable  accumulations  of  virulent  manure  have  been 
rendered  perfectly  harmless  after  a  thorough  saturation  with  it  As  a 
disinfectant,  therefore,  it  cannot  be  too  highly  recommended,  and  it 
should  be  largely  used  by  all  who  suffer  from  the  ravages  of  this  plague. 

VIRUS  NOT  INDEFINITELY  PRESERVED  IN  EARTH. 

With  certain  diseases,  as  for  example  charbon,  the  pathogenic  germs 
retain  their  potency  for  years,  and  animals  pasturing  over  the  grounds 
where  the  dead  ones  were  buried  may  contract  the  affection.  Does  any- 
thing analogous  occur  when  fowls  which  have  died  of  cholera  have  been 
buried,  and  may  the  virus  be  thus  preserved  to  cause  outbreaks  in  suc- 
ceeding years  f  As  an  answer  to  this  important  question  the  following 
experiment  is  offered : 

Experiment  No.  2.— Part  of  the  body  of  a  fowl  that  died  of  cholera  in  July,  I860, 
and  had  since  been  buried  in  the  open  ground  fifteen  inohes  deep,  was  exhumed  Jan- 

18  AG 


274         EEPORT  OF  THE  00MMI8SI0NEB  OF  AGRICULTURE. 

uary  12th  and  with  a  considerable  amount  of  the  surrounding  earth  was  placed  in  a 
coop  with  two  healthy  fowls. 
February  2.— These  birds  are  still  in  good  health* 

They  were  then  inoculated  with  active  virus  to  test  their  susceptibility 
to  the  disease,  and  both  sickened  in  due  time. 

It  seems  pretty  certain,  therefore,  that  the  germs  are  not  preserved 
in  the  earth  for  a  period  of  six  months. 

THE  GERMS  MAY  RETAIN  TSBIB  VIRULENCE  A  CONSIDERABLE  TMB 
UNDEtt  CERTAIN  CONDITIONS. 

It  is  probable,  and  indeed  one  might  say  certain,  that  the  time  dur- 
ing which  the  germs  of  a  disease  retain  their  activity  depends  very 
much  upon  the  condition  in  which  they  are  kept;  whether  they  are  ex- 
posed to  extremes  of  dryness  and  moisture,  to  heat  or  cold.  Putrefac- 
tion seems  to  be  one  of  the  principal  causes  of  destruction  of  the  virus 
under  natural  conditions.  Thus  a  virulent  liquid  which  is  contaminated 
with  atmospheric  bacteria  loses  its  activity  in  a  few  days,  while  the 
same  liquid  preserved  in  the  cultivation  tubes  which  are  ventilated 
with  pure  air  retain  their  virulence  for  months.  A  relatively  small  num- 
ber of  atmospheric  bacteria  do  not  produce  this  effect,  for  the  cultiva- 
tions may  not  be  exactly  pure  and  yetbe  virulent  for  two  or  three  months. 

A  susceptible  bird  was  inoculated  with  blood  and  fed  parts  of  the 
muscles  of  a  cholera  victim,  which  had  been  buried  about  fifty  hours,  in 
warm  weather,  and  the  result  was  only  a  very  mild  attack  of  the  disease, 
characterized  by  diarrhea  for  two  or  three  days,  with  deep  yellow  urates, 
but  without  loss  of  appetite  or  somnolence.  Whether  this  attenuation 
of  the  virulence  is  one  of  the  stages  of  the  destruction  of  the  virus  in  all 
cases  of  putrefaction  I  have  not  yet  determined,  but  it  is  not  unlikely, 
judging  from  what  is  now  known  of  the  subject. 

December  13  five  fowls  were  fed  with  the  livers  and  muscles  «of  birds 
that  had  died  November  13  and  December  9.  The  weather  had  been 
intensely  cold  and  the  bodies  had  been  frozen,  so  that  putrefaction  had  not 
set  in.  Up  to  December  19  there  was  no  appearance  of  disease,  and  all 
five  were  placed  in  a  coop,in  which  the  last  sick  bird  had  died  Novem- 
ber 13.  Two  days  later  (December  21)  yellow  urats  were  observed,  so 
that  one  or  more  must  nave  contracted  the  disease  from  eating  the 
frozen  organs  of  the  dead  birds.  December  24  two  were  plainly  sick, 
and  the  following  day  one  was  dead.  This  experiment  was  not  made 
at  the  time.to  throw  light  on  this  subject,  but  simply  to  keep  up  the  sup- 
ply of  virus,  and  hence  the  details  are  not  what  would  be  demanded 
from  a  scientific  experiment:  but,  neverthless,  it  rives  conclusive  evi- 
dence that  the  virus  is  capable  of  resisting  four  days  of  freezing  and 
still  produce  fetal  results  when  introduced  into  the  body. 

Experiment  No.  3. — Three  chickens  were  inoculated  by  lancet  punctures  January  10, 
1881,  from  a  cultivation  flask  that  had  been  prepared  September  9,  I860.  January .18  the 
urates  were  slightly  tinted,  but  there  were  no  other  indications  of  disease.  The  next 
day,  as  they  appeared  perfectly  weU,  two  received- a  hypodermic  injeotion  of  1+  cubic 
centimeters  each,  and  the  third  of  2  oubic  centimeters  of  the  same  liquid  to  determine 
if  it  still  retained  any  virulence.  January  20  the  urates  were  plainly  tinted  and  the 
birds  dull,  but  they  were  better  the  next  day  and  did  not  contract  the  disease. 

The  temporary  coloration  of  the  urates,  which  frequently  occurs  after 
inoculation  with  devitalized  virus,  seems  to  be  due  to  some  chemical 
body  produced  during  the  multiplication  of  the  disease  germs.  That 
they  did  not  have  a  mild  attack  of  the  disease  seems  certain,  since  when 
they  were  shortly  afterwards  inoculated  with  active  virus  two  "died  and 
the  third  was  very  sick. 
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In  this  case  the  virulence  was  entirely  lost  within  four  months.  The 
liquid,  however,  was  not  a  pure  cultivation  bat  contained  some  septic 
'bacteria. 

Experiment  No.  4. — January  10  three  fowls  were  Inoculated  with  blood  preserved  in 
a  vacuum  tube  and  hermetically  sealed  since  October  21.  These  did  not  contract  the 
disease,  though  their  susceptibility  was  afterwards  proved  by  inoculation  with  active 
virus.    In  this  case  the  activity  was  lost  in  less  than  three  months. 

Experiment  No.  5.— Three  birds  were  inoculated  January  10  with  blood  preserved  in 
a  vacuum  tube  hermetically  sealed  since  October  8.  These  received  all  that  could  be 
inserted  in  four  lancet  punctures.    Ail  remained  welL 

Experiments  Kos.  4  and  5,  therefore,  indicate  that  the  liquid  blood, 
even  when  preserved  from  the  influence  of  the  air,  is  not  a  favorable 
medium  for  the  long  preservation  of  the  virus. 

Experiment  No.  6.— A  single  bird  was  inoculated  September  8  with  cultivation  liquid 
from  tube  prepared  June  27.  This  inoculation  was  followed  by  considerable  swelling, 
redness,  and  whitish  deposit  at  the  point  where  the  virus  was  inserted.  It  disap- 
peared in  the  course  of  three  weeks,  the  bird  remaining  continually  in  good  health. 
As  win  be  seen  further  on  this  swelling  and  deposit  indicates  the  attenuation  but  not 
the  destruction  of  the  virus. 

Experiment  No,  7. — September  6  a  single  bird  was  inoculated  with  cultivation  liquid 
sealed  in  vacuum  tube  since  June  27.  The  swelling  and  deposit  which  resulted  were 
similar  to  that  in  the  preceding  experiment,  though  more  intense.  No  sickness  re- 
sulted. 

Experiment  No.  8. — Four  birds  were  inoculated  October  4  with  cultivated  virus  pre- 
served in  a  vacuum  tube  since  June  27.  October  18  all  are  sick  with  somnolence, 
diarrhea,  deep  yellow  urates,  total  loss  of  appetite,  and  great  thirst.  October  20  two 
were  dead.    The  remaining  two  recovered. 

In  experiments  Nos.  6  and  7,  then,  the  virus  retained  considerable 
activity  after  more  than  two  months'  preservation,  and  in  experiment 
.  No.  8  the  activity  was  very  great  after  more  than  three  months  (100 
days). 

Experiment  No.  9.— Three  fowls  were  inoculated  January  10  with  blood  that  had  been 
dried  October  25,  but  had  been  continually  exposed  to  the  air.  January  17  one  was 
found  dead,  though  there  had  been  no  diarrhea  or  coloration  of  the  urates.  The 
.  lesions  werenot  very  pronounced  but  resembled  those  of  fowl  cholera.  To  decide  as 
to  the  nature  of  the  disease  the  flesh  was  fed  to  the  remaining  two  birds  of  this  lot. 
January  21  one  or  both  have  diarrhea  with  slightly  tinted  urates  and  loss  of  appetite. 
January  23  one  dead  and  the  other  sick.  A  small  quantity  of  blood  from  the  dead 
bird,  obtained  with  suitable  precautions,  was  placed  in  a  cultivation  apparatus. 
January  24  the  cultivation  shows  turbidity  after  thirty  hours  and  contains  the  motion- 
less dumb-bell  micrococci  of  fowl  cholera. 

In  this  instance  the  virus  must  have  retained  its  activity  unimpaired 
for  two  and  one-half  months,  though  it  is  to  be  noticed  that  but  one  of 
the  three  sickened  from  the  inoculation.  It  seems  probable,  therefore, 
that  the  greater  part  of  the  blood  was  inert,  and  that  in  some  particle 
the  organism  had  found  the  conditions  of  existence  more  favorable  than 
in  the  others. 

THE    SIXTH   SUCCESSIVE  CULTIVATION  OP  VIRUS  EN  TUBES  RETAINS 
ITS  ACTIVITY  UNIMPAIRED. 

To  show  that  the  germs  of  contagious  diseases  are  capable  of  growth 
and  multiplication  outside  of  the  animal  body  many  attempts  have 
been  made  to  eultivate  them  in  harmless  liquids.  Some  of  these  at- 
tempts, and  notably  those  of  M.  Pasteur,  have  been  very  successful, 
but  many  others  have  been  questionable  in  the  extreme.  When  the 
final  cultivation^  retain  the  fall  activity  of  the  original  virus  there  is, 
of  course,  no  reason  to  dodbt  the  success  of  the  experiment*;  but  when 
the  last  cultivation  produces  but  the  slightest  symptoms  of  disease,  or 
is  altogether  harmless,  there  is  much  reason  for  honest  doubft    Pasteup 
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has  lately  expressed  a  doubt  of  the  modification  of  the  Bacillus  anfhra- 
cis  by  continued  cultivation,  as  is  maintained  by  Greenfield  and  Bach- 
ner,  and  rather  believes  that  the  substitution  of  a  very  common  bacte- 
rium, the  Bacillus  subtttis,  has  occurred  instead. 

It  has  appeared  to  me  impossible  to  obtain  pure  cultivations  accord- 
ing to  the  methods  usually  employed*  The  organisms  which  are  most 
troublesome  are  the  various  forms  of  baettU,  the  germs  of  wbich  abound 
everywhere  and  thrive  in  the  most  different  liquids.  Some  of  these  are 
identical  in  appearance  with  the  Bacillus  cmihracis,  while  others  are  much 
finer  and  cannot  be  distinguished  from  the  bacillus  described  by  Klein 
and  found  in  his  cultivations  of  swine-plague  virus. 

In  the  cultivations  of  the  micrococci  of  swine  plague  and  fowl  cholera 
it  is  much  easier  to  determine  the  purity  of  cultivations  by  direct  micro- 
scopic examination,  since  these  organisms  are  so  different  from  those 
which  usually  contaminate  cultivation  liquids.  The  Bacterium  termo 
and  the  septic  bacteria  generally  met  with  are  oval  or  rod-shaped,  and 
are  active  in  their  movements,  while  the  micrococci  are  spherical,  even 
when  united  in  couples  or  chains,  and  are  always  motionless.  The 
microscope  can,  therefore,  be  relied  upon  to  determine  the  purity  of 
the  cultivations  of  these  two  pathogenic  organisms  with  considerable 
security.  In  the  cultivations  of  swine-plague  virus,  already  referred  to, 
and  which  were  carried  through  six  successive  cultivations,  no  other 
organism  was  ever  seen,  though  many  examinations  were  made.  This 
experience  gave  me  confidence  in  my  apparatus  producing  pure  culti- 
vations when  properly  manipulated;  and  though  the  Inoculation  with 
the  last  cultivation  did  not  produce  fatal  results,  the  microscope  demon- 
strated that  no  substitution  of  organisms  had  occurred,  and  the  results 
of  inoculation  with  the  first  and  sixth  cultivations  showed  no  apprecia- 
ble difference.  Indeed,  it  is  to  be  doubted  if  the  animal  from  which 
this  virus  was  taken  had  more  than  a  mild  form  of  the  disease.  It  was 
with  no  ordinary  interest,  therefore,  that  I  attempted  to  duplicate  cul- 
tivations of  the  micrococcus  of  swine  plague  with  similar  cultivations 
of  the  organism  of  fowl  cholera. 

In  May,  1881. 1  made  a  cultivation  which,  as  near  as  I  could  deter- 
mine, was  free  rrom  atmospheric  bacteria,  and  proved  to  be  very  active. 
Having  a  number  of  sets  of  apparatus  containing  sterilized  infusion,  the 
cultivations  were  carried  to  the  sixth,  transferring  not  more  than  one- 
fourth  of  a  drop  from  each  cultivation  to  the  sterilized  infusion,  and  thus 
making  a  dilution  of  1  to  2,000  each  time.  Each  cultivation  was  left  in 
the  incubator  from  twenty  to  tWenty-four  hours,  or  until  the  infusion  be- 
came opalescent,  before  the  succeeding  one  was  inoculated.  The  result 
of  inoculation  with  the  last  cultivation  may  be  seen  below : 

Experiment  No.  10. — A  susceptible  Plymouth  Rock  cock  was  inoculated  June  2  by 
lancet  puncture  with  the  liquid  obtained  in  the  sixth  cultivation. 

June  6.— Has  diarrhea,  with  yellow  urates. 

June  9.— The  attack  was  very  severe,  and  the  bird  continued  to  grow  worse  until 
to-day,  when  he  died. 

In  this  case  there  can  be  no  doubt  either  that  the  virus  was  actually 
cultivated,  or  of  its  retaining  its  activity  unimpaired,  and  it  would  ap- 
pear that  the  cultivations  might  be  extended  indefinitely  and  still  retain 
their  activity  if  they  were  made  under  proper  conditions. 

PATHOaENIO  ACTION  OP  THE  BACTERIA. 

Thus  far  it  has  been  assumed  by  the  writer  that  the  essential  cause 
of  fowl  cholera  is  a  bacterium  or  schizophyte,  but  as  this  is  still  con- 
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tested  in  some  quarters,  and  as  it  is  one  of  the  most  important  points  in 
oux  theory  of  the  disease,  it  is  imperative  that  the  experimental  evidence 
bearing  on  the  question  should  be  presented. 

,  The  bacteria  always  present — If  we  depend  upon  demonstrating  the 
presence  of  the  bacteria  in  this  disease  by  the  direct  microscopic  exam- 
ination of  the  liquids  or  organs  of  the  dead  fowl,  we  may  meet  with  many 
cases  that  are  not  satisfactory.  But  if  we  place  a  fraction  of  the  drop 
of  the  blood,  obtained  with  suitable  precautions,  into  the  cultivation  ap- 
paratus already  described,  and  which  contains  neutral,  sterilized  infusion 
of  the  muscles  of  fowls,  there  will  invariably  be  produced,  in  the  course 
of  twenty-four  hours,  at  100°F.,  an  abundant  development  of  the  micro- 
coccus shown  in  the  figures  accompanying  this  report  The  presence  of 
this  organism  was  demonstrated  by  Pasteur,  in  France,  and  has  been 
confirmed  by  me  a  great  number  of  times  within  the  past  year.  When 
this  multiplication  of  the  organism  is  seen  to  have  occurred  in  the  cul- 
tivation liquid,  it  may  be  confidently  predicted  that  inoculation  with 
much  less  than  a  drop  of  the  liquid  will  produce  the  disease;  and  when 
the  liquid  remains  sterile,  or  a  bacillus  alone  develops,  it  is  equally  safe 
to  predict  that  the  inoculation  will  remain  without  result. 

The  virus  retains  its  activity  through  an  indefinite  number  of  cultivations 
of  the  micrococcus. — As  I  have  already  shown,  we  may  obtain  a  pure  cul- 
tivation of  a  certain  form  of  bacteria  in  an  apparatus  which  contains 
from  four  to  eight  drachmq  of  cultivation  liquid.  For  the  first  cultiva- 
tion not  more  than  one-fourth  of  a  drop  of  blood  is  taken,  and  this  is 
consequently  diluted  two  thousand  fold.  In  the  second  cultivation  an 
equally  small  quantity  of  the  first  is  used  for  inoculation,  and  this  is, 
therefore,  again  diluted  two  thousand  fold,  and  so  on  to  the  sixth,  as  I 
have  gone.  At  this  time  our  original  particle  of  blood  must  have  been 
diluted  with  a  quintillion  times  its  bulk  of  a  harmless  liquid,  a  dilution 
which  would  destroy  the  most  potent  virus  if  it  had  not  been  reproduced 
during  the  process.  But  what  has  multiplied  itself  in  our  cultivations  t 
With  the  naked  eye  we  can  see  that  the  addition  of  the  particle  of  virus 
has  caused  a  remarkable  change  in  the  appearance  of  our  infusion.  From 
being  transparent  and  limpid  as  the  purest  water,  it  is  now  opalescent, 
or  even  turbid.  Under  the  highest  powers  of  the  microscope  we  see  ex- 
ceedingly minute  globular  bodies  frequently  or  generally  united  by 
twos— bodies  which  from  their  form  and  size  we  class  with  the  bacteria — 
and  besides  these  there  is  absolutely  nothing.-  Now  bacteria  are  the 
organisms  which  cause  putrefaction,  and  putrefaction  destroys  this  as 
it  does  most  other  kinds  of  virus.  Is  our  last  cultivation  then  as  viru- 
lent as  the  first  Y  We  inoculate  with  a  drop,  a  thousandth  or  even  a 
twenty-thousandth  of  a  drop,  and  produce  the  disease.  What  is  our 
conclusion  t  There  is  scarcely  a  reason  for  difference  of  opinion.  The 
last  cultivation  is  as  virulent  as  the  first;  the  growth  of  the  bacteria  has 
not  interfered  with  the  potency,  as  would  have  happened  if  they  be- 
longed to  the  septic  varieties  j  they  are  the  only  living  thing  revealed 
by  the  microscope,  and  they  are,  therefore,  in  all  probability  the  active 
principle  of  the  virus. 

The  filtered  liquid  does  not  produce  cliolera. — Pasteur  has  filtered  the 
virulent  liquids  through  plaster  filters  and  thus  obtained  from  his  cul- 
tivation fluids  a  perfectly  limpid  and  transparent  liquid  free  from  bac- 
teria. If  the  active  agent  were  a  formless  ferment  or  other  soluble 
chemical  body  we  should  expect  that  it  would  pass  through  the  filter, 
and  that  the  filtrate  would  still  produce  the  disease  when  used  for  in- 
oculation. This  filtrate  has  been  found  unable  to  produce  fowl  cholera, 
however,  even  when  injected  to  the  amount  of  ten  cubic  centimeters. 
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But  it  has  been  objected  that  the  plaster  of  which  his  filters  are  made 
is  itself  a  chemical  body,  and  th,at  its  oontact  with  the  virulent  liquid 
induces  a  chemical  change  sufficient  to 'destroy  its  powers.  To  this  he 
replies  that  plaster  may  be  mixed  with  the  virulent  liquids  with  impu- 
nity without  interfering  in  the  least  with  their  activity. 

The  clear  liquid  from  which  the  bacteria  are  deposited  by  gravitation  is 
harmless. — Another  objection  to  the  filtering  experiments  has  been  that 
there  are  some  substances  which  cannot  be  forced  through  certain  kinds 
of  filters,  and  this  may  be  true  of  the  body  which  constitutes  the  essen- 
tial part  of  this  virus.  .  To  meet  this  objection  Pasteur  placed  his  cul- 
tivations for  a  number  of  days  where  the  temperature  was  without  any 
variation,  and  the  bacteria  gravitated  to  the  bottom  of  the  apparatus, 
leaving  a  clear  liquid  above  them.  If,  now,  the  virus  is  a  soluble  body 
it  would  be  equally  diffused  throughout  the  liquid,  and  inoculations 
with  the  clear  fluid  taken  from  above  the  bacteria  should  produce  the 
disease.  This  was  not  the  case,  however;  the  clear  liquid  was  harm- 
less, while  the  bacteria  at  the  bottom  still  retained  their  virulence. 

The  virus  is  destroyed  at  132°F.  even  in  hermetically  sealed  tubes. — The 
evidence  already  presented  must  seem,  to  the  unbiased  mind,  sufficient 
to  demonstrate  the  identity  of  the  bacteria  with  the  active  principle  of 
fowl-cholera  virus;  but  still  the  question  was  contested  by  some  and 
the  foundation  of  the  theory  deelared  insufficient.  It  seemed  possible 
that  the  virus  might  be  a  very  volatile  chemical  body,  which  escaped 
from  the  upper  layers  of  liquid  in  Pasteur's  experiment,  and  was  still 
retained  beneath  with  the  bacteria.  To  determine  this  point  I  sealed 
virulent  liquids  in  glass  tubes  and  subjected  them  to  temperatures  of 
132°F.  and  higher  for  a  period  of  fifteen  minutes.  The  activity  of  the 
virus  was  thus  invariably  destroyed;  though  132°Jb\  is  so  low  a  tempera- 
ture that  one  would  scarcely  expect  the  most  delicate  chemical  com- 
pounds to  be  affected  by  it  in  so  short  a  time  if  protected  from  the  ac- 
tion of  the  atmospheric  air  and  from  volatilization  in  well-filled  and 
hermetically-sealed  glass  tubes. 

The  bacteria  are  destroyed  at  exactly  the  same  temperature  as  the  viru- 
lence.— Bacteria  are  organisms  which  have  been  looked  upon  as  capable 
of  sustaining  a  very  considerable  degree  of  heat.  Some  still  vegetate 
in  liquids  that  have  been  boiled  three,  four,  or  five  hours,  and  in  my 
experiments  others  have  actively  multiplied  in  a  liquid  continually 
maintained  at  135°  to  140°F.,  while  other  observers  have  seen  them 
develop  at  a  temperature  some  twenty  degrees  higher  than  this.  If 
the  activity  of  this  virus  disappears  at  132°F.  in  fifteen  minutes,  is  not 
this  evidence  that  the  essential  principle  is  something  different  from 
bacteria  1  Something  more  sensitive  to  variations  of  temperature  !  Or 
do  these  bacteria  differ  from  some  others,  and  succumb  at  a  point  which 
seems  very  favorable  to  them?  To  answer  such  important  questions 
the  following  experiment  was  made : 

Experiment  No,  11. — Three  cultivation  tubes  containing  carefully  sterilised  liquid 
were  inoculated  April  1  from  the  same  virulent  cultivation.  No.  1  was  then  immedi- 
ately heated  to  130°  to  131°F.  for  fifteen  minutes;  No.  2  to  131°  to  132°F.,  and  No.  3 
to  132°  to  133°F.  for  the  same  length  of  time.  Twenty  hours  later  No.  1  was  opales- 
cent, while  the  others  were  still  transparent.  April  4  No.  2  had  also  become  opales- 
cent, but  on  examination  it  was  found  to  contain  only  a  bacillus  that  must  have  gained 
entrance  from  the  air  during  manipulations  necessary  to  inoculation.  Three  fowls 
were  now  inoculated  with  liquid  from  each  of  these  tubes.  April  8  the  three  inocu- 
lated from  No.  1  were  sick,  with  yellow  urates.  The  following  day  one  was  dead. 
April  11  a  second  one  diedl  The  third  improved,  and  by  April  25  was  nearly  well. 
Tube  No.  3  retained  its  transparency  as  long  as  preserved,  and  the  six  fowls  inoculated 
from  Nos.  2  and  3  all  remained  perfectly  well. 

This  experiment  I  look  upon  as  very  important  evidence  of  the  patho- 
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genie  action  of  the  bacteria.  They  were  destroyed  at  exactly  the  de- 
gree of  temperature  at  which  the  virus  lost  its  activity,  and  the  tubes 
in  which  they  were  destroyed  contained  a  harmless  liquid,  while  that  in 
whioh  they  reproduced  themselves  contained  a  most  potent  virus,  as  was 
shown  by  the  inoculations.  The  various  kinds  of  bacteria  resist  tem- 
peratures from  130°  to  212op.  for  this  length  of  time,  as  many  experi- 
ments made  by  me  demonstrate.  How  many  ohances  are  there,  there- 
fore, that  a  septic  bacterium  accidentally  present  would  be  destroyed  at 
some  other  degree  than  the  exact  point  which  rendered  the  virus  in- 
active if  this  consisted  of  a  chemical  body  or  formless  fermentt  It  is 
almost  inconceivable  that  such  a  coincidence  could  occur,  and  hence 
this  experiment  by  itself  is  sufficient  to  make  the  germ  theory  of  fowl 
cholera  extremely  probable.  But  when  we  go  over  all  the  foots  I  have 
enumerated  and  weigh  them  collectively  against  the  foundationless  oon- 
jeotures  of  those  who  critioise  this  theory — when  we  see  all  the  suppo- 
sitions of  the  soluble-ferment  theorists  failing  in  our  attempts  to  verify 
them,  and  every  acquired  feet  going  to  support  the  germ  theory— the 
unbiased  mind  can  reach  but  one  conclusion:  these  bacteria  are  the 
pathogenic  agents  of  fowl  cholera;  they  are  the  essential  agent  of  the 
virus,  and  without  them  in  a  living  condition  there  can  be  no  virulence. 

THE  BACTERIUM  PROBABLY  EXISTS  IN  BUT  ONE  FORM. 

The  only  other  pathogenic  schizophyte  which  has  been  at  all  well 
Studied«  and  which  is  admitted  to  be  pathogenic  with  anything  like 
unanimity,  the  Bacillus  anthracis,  is  well  known  to  exist  in  two  forms. 
One  of  these,  the  actively- vegetating  filament,  is  tery  susceptible  to 
unfavorable  conditions  of  life,  and  therefore  easily  destroyed  j  the  other, 
the  germ  or  spore,  exists  in  a  dormant  condition  like  the  dried  seeds  of 
plants,  and  is  capable  of  resisting  not  only  great  exjtremes  of  tempera- 
ture, but  the  actum  of  moisture,  dryness,  putrefaction,  and  all  the  vary* 
ing  conditions  to  which  it  may  do  subjected  when  upon  the  surface  of 
or  within  the  soil.  And  it  may  thus  be  preserved  for  years  in  all  "its 
virulence. 

Does  the  bacterium  of  fowl  cholera  exist  under  two  corresponding 
forms — one  in  which  it  is  easily  destroyed,  another  in  which  it  may  resist 
unfavorable  conditions  and  retain  its  activity  for  an  indefinite  timet 
If  we  make  a  cultivation  of  the  Bacillus  anthracis  we  find  that  it  grows 
by  division  and  subdivision  of  the  filaments  until  the  supply  of  nutri- 
ment begins  to  fail?  when  spores  appear  in  the  filaments;  and  after  a 
time  the  latter  are  disintegrated,  leaving  the  spores  alone  visible.  Such 
a  cultivation  retains  its  virulence  indefinitely.  When,  on  the  other 
hand,  we  make  a  cultivation  of  the  fowl-cholera  organism  we  find  the 
particles  after  a  time  become  appreciably  less  in  size,  but  it  has  been 
impossible  to  detect  the  formation  of  spores,  and  instead  of  retaining 
its  activity  unimpaired  it  frequently,  within  two  months,  has  lost  so 
much  of  its  vitality  as  to  be  incapable  of  producing  more  than  a  le£al 
lesion  at  the  point  of  inoculation.  Experiments  already  reported  are 
sufficient  to  demonstrate  this  fact. 

There  still  appeared  to  be  considerable  uncertainty,  however,  as  to 
whether  a  spore  condition  might  not  exist  having  more  resistance  to 
unfavorable  conditions  than  the  actively-growing  baeterium,  and  still 
not  be  so  insensible  to  these  as  the  spore  of  the  bacillus  of  anthrax.  The 
following  experiment  is  reported  as  bearing  on  this  print: 

Bxperin**t  No.  12.— A  cultivation  apparatus  containing  sterilized  infusion  was  inoc- 
ulated April  5  from  an  old  cultivation  that  had  stood  undisturbed  for  several  -weeks. 
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It  wa*  then  immediate];  heated  to  140°F.  for  fifteen  minutes,  and  placed  in  an  incu- 
bator at  100°.,  April  6  three  fowls  were  inoculated  from  this  cultivation,  but  all  re- 
mained 1n  good  health. 

The  evidence  so  far  accumulated  from  experimental  inquiries  indi- 
crfttf,  therefore,  that  the  bacterium  does  not  form  spores  nor  assume  a 
condition  in  which  it  is  more  capable  of  resisting  unfavorable  conditions 
of  life  than  in  the  actively-growing  form,  in  which  it  is  now  so  well 
known* 

EFFECT   OF   A  MIXTURE   OF  SAUOTUO  ACID   AND   BORAX  ON   THE 

VIRUS. 

In  the  preceding  report  is  detailed  an  experiment  which  demonstrated 
that  the  addition  of  an  equal  volume  of  a  2  per  cent  solution  of  sali- 
cylic acid,  containing  sufficient  borax  to  cause  solution  to  the  virus, 
completely  destroyed  its  activity  within  three  hours.  As  it  seemed  de- 
sirable to  ascertain  how  weak  a  solution  of  this  acid  might  be  depended 
upon,  a  second  experiment  was  made  January  24. 

Experiment  Jfo.  13.— Three  fowls  were  inoculated  by  lancet  punctures  with  virus 
tHat  had  been  treated  four  hours  previously,  with  an  eoual  volume  of  a  1  per  cent, 
solution  of  salicylic  acid  made  with  the  aid  of  borax.  The  proportion  of  add  was 
consequently  one-half  of  1  per  cent,  of  the  resulting  mixture.  January  31  yellow 
urates  were  observed,  February  2  one  was  dead  j  February  6  a  second  dead  and  the 
third  was  very  sick.    By  February  16  the  remaining  bird  had  entirely  recovered. 

While,  therefore,  I  per  cent,  of  this  acid  in  combination  with  borax 
is  sufficient  to  destroy  the  activity  of  the  virus,  }  per  cent,  is  dearly  in- 
sufficient. 

EFFECT  OF  BENZOIC  ACID  AND  BORAX  ON  THE  VIRUS. 

A  number  of  experiments  were  also  given  in  the  former  report  on 
fowl  cholera  which  demonstrated  that  benzoic  acid  dissolved  with  the 
aid  of  borax  invariably  destroyed  the  virus  when  added  to  the  extent  of 
1  per  cent,  of  the  resulting  mixture.  Perhaps  a  much  weaker  solution 
might  be  equally  effectual.  To  decide  this  an  experiment  was  made  as 
follows: 

Experiment  2fo.  14.— Three  fowls  were  inoculated  January  24  with  virus  that  had 
been  treated  fbur  hours  previously  with  an  equal  volume  of  a  1  per  cent,  solution  of 
benzoic  acid,  the  resulting  mixture  containing  i  per  cent,  of  the  acid.  January  31 
there  was  diarrhea  with  yellow  urates.  February  4  two  were  dead-  The  remaining 
one  did  not  contract  the  disease. 

Benzoic  and  salicylic  acids  would  therefore  seem  to  have  about  the 
same  activity  in  destroying  this  virus.  How  much  of  this  destructive 
powei  comes  from  the  acids  and  .how  much  from  the  borax  I  have  not 
the  data  to  determine,  but  since  the  borax  entered  into  the  solutions  to 
the  amount  of  one  and  one-half  times  as  much  as  the  acids,  and  since 
borax  alone-  is  sufficient  in  many  cases  to  prevent  the  growth  of  bacteria 
when  present  to  the  extent  of  2  per  cent,  of  a  solution,  it  seems  proba- 
ble that  a  part  of  the  activity  at  least  was  due  to  this  agent. 

EFFECT  OF  CARBOLIC  ACID  ON  THE  VIRUS. 

The  exact  proportion  of  carbolic  acid  necessary  to  destroy  the  virus 
was  also  left  in  doubt  in  thtf  preceding  report.  A  number  of  experi- 
ments demonstrated  that  it  accomplished  this  in  from  five  to  six  hours 
when  added  to  the  extent  of  1  per  cent.,  but  it  was  not  known  how 
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ranch  smaller  a  proportion  conld be  relied  upon  to  produce  the  same  effect 
The  following  experiment  leaves  no  more  doubt  on  this  point : 

Experiment  No.  15.— Three  fowls  were  inoculated  January  24  with  virus  that  had 
been  treated  four  hours  before  with  an  qqual  volume  of  a  one  per  cent,  solution  of 
oarbolio  acid,  the  resulting  mixture  containing  one-hal?  per  oent  of  the  acid.  Feb- 
ruary 1  there  was  diarrhea  and  yellow  urates.  The  following  day  one  was  dead ; 
two  days  later  (February  4)  a  second"  was  dead.  The  other  did  not  contract  the  dis- 
ease. 

Carbolic  acid,  consequently,  fails  to  be  effectual  at  the  same  point  as 
the  solutions  oi  benzoic  and  salicylic  acids. 

THE  HEDIOAL  TREATMENT  OF  FOWL  CHOLERA. 

In  the  experiments  which  I  have  made  to  test  the  effect  of  those 
agents  which  have  the  best  reputation  as  disinfectants  in  their  direct 
action  upon  the  disease  germs,  it  has  been  demonstrated  that  they  are 
not  so  efficacious  in  the  destruction  of  such  germs  as  has  been  generally 
believed.  Thus  as  nrach  as  one  per  cent  of  carbolic,  salicylic,  qr  benzoic 
acids  must,  be  added  to  the  vihis  in  order  to  destroy  the  bacteria  in 
from  three  to  six  hours.  Boes  this  allow  any  hope  of  success  ih  the 
administration  of  such  agents  to  destroy  the  germs  after  they  have 
commenced  their  multiplication  in  the  liquids  of  the  body  f  Ifwe 
admit  that  65  per  cent,  of  the  weight  of  a  fowl  consists  of  water,  then 
a  bird  weighing  five  pounds  must  contain  3.25  pounds  of  this  liquid, 
and  to  make  this  into  a  one  per  cent,  solution  would  require  more  than 
half  an  ounce  of  the  disinfectants  mentioned,  an  amount  far  beyond  any 
dose  that  could  be  tolerated.  If,  however,  we  admit,  with  other  authori- 
ties, that  it  is  sufficient  to  make  the  blood  antiseptic,  then  there  is  clearly 
a  much  better  chance  of  accomplishing  our  object;  for  the  observations 
of  Oolin.show  that  the  blood  of  a  fowl  is  not  more  than  one-twentieth 
of  the  w&ght  of  its  body,  or  in  a  five-pound  bird  but  onetfourth  of  a 
pound.  Now  1  per  cent,  of  the  weight  of  the  blood  would  be  in  this  case 
but  twenty  grdfns,  an  amount  but  one-twelfth  of  that  in  the  former  sup- 
position, but  yet  dearly  more  than  could  be  borne  if  introduced  at  once 
into  the  circulation. 

It  has  been  urged,  however,  with  much  reason,  that  every  living  organ- 
ism has  a  certain  power  of  resisting  contagious  germs — a  nature,  miedi- 
catrixth&t  is  of  itself  frequently  sufficient  to  effect  a  cure.  If,  therefore, 
we  assist  this  natural  power  By  making  the  fluids  of  the  body  unfavor- 
able for  the  development  of  these  germs,  cannot  our  object  be  accom- 
plished with  a  much  smaller  proportion  of  the  disinfectant  than  is  necces- 
sary  for  the  destruction  of  the  germs  outside  of  the  body  t  Undoubtedly ; 
but  since  we  do  not  know  the  modus  operandi  of  this  resistance,  have 
we  any  assurance  that  the  administration  of  these  antisepics  will  be  of 
any  assistance  to  the  natura  inedicatrixt  Do  they  not  on  the  other 
hand  depress  the  vital  forces  f  Or,  speaking  more  definitely,  do  they 
not  lessen  the  activity  or  vitality  of  the  living  matter  of  the  animal  body, 
on  ttie  vigor  of  which  we  must  depend  for  our  success  t 

The  subject  is  evidently  an  exceedingly  complicated  one1— one  on  which 
much  light  cannot  be  shed  by  any  amount  of  reasoning  from  the  Tew  facts 
now  acquired:  we  must4 appeal  to  direct  experimentation  for  the  solu- 
tion pf  the  difficulties— }t  is  our  only  resource.  A  number  of  experiments 
bearing  up^n  this  question  have  been  made  and  are  recorded  below: 

Experiment  No.  16.— November  27, 1880,  a  valuable  Plymouth  Rook  cock  appeared 
dull  and  was  found  to  be  voiding  urates  Slightly  tinted  with  yellow.  He  was  at  once 
isolated  and  by  night  had  a  pronounced  diarrhea;  the  excrement  consisted  almost  en- 
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tirely  of  urates  of  a  deep  yellow  color,  ami  were  voided  with  mat  frequency,  A  eola- 
tion was  made  containing  &  per  cent,  of  benzoic  acid  and  7i  per  cent.  01  borax,  of 
which  he  received  sufficient  to  contain  five  grains  of  acid. 

November  28.— The  diarrhea  is  excessive;  the  urates  have  a  greenish-yellow  color; 
comb  and  wattles  very  pale.  Three  five-grain  doses  of  the  acid  solution  are  admin- 
istered during  the  day  by  means  of  a  dropping  tube  inserted  into  tba  ejephayia. 
The  difficulty  of  "breathing  was  so  great  that  the  opening  to  the  larynx  was  continu- 
ally distended  and  allowed  the  part  of  the  liquid  which  regurgitated  to  enter  the 
trachea,  producing  such  an  ominous  gurgling  as  to  make  me  despair  of  his  life. 

November  29.— The  presence  of  the  solution  in  the  trachea  does  not  seem  to  have  done 
any  harm ;  the  bird  is  still  very  sick  with  intense  diarrhea.    The  excrement  assumes 
a  deep-green  oolor  on  drying.  The  fleshy  parts  about  the  bead  are  pale  and  bloodies* 
He  receives  two  doses  of  7  to  8  grains  each. 

November  30.— Much  the  same :  acid  continued. 

December  3.— Medicine  discontinued ;  he  is  evidently  better ;  excrement  nearly  nor- 
mal. 

DeoemberA.— Appetite  returns ;  seems  rapidly  improving. 

December^  to  9.— The  weather  having  turned  extremely  cold,  he  has  rapidly  grown 
worse,  not  having  sufficient  vitality  to  resist  the  oold.  The  acid  was  resumed  bat 
was  without  result,  and  in  an  attempt  to  'administer  brandy,  December  9,  a  small 
amount  found  its  way  to  the  trachea  and  produced  death. 

Experiment  No.  17.— Two  fowls  were  inoculated  April  25  from  a  second  cultivation 
of  the  virus.  They  were  to  receive  10  grains  of  benzoic  acid  and  15  grains  of  borax 
in  solution  three  times  daily,  mixed  with  their  food.  Medicine  commenced  twenty-four 
hours  after  inoculation.  It  was  found  the  first  day  that  this  dose  was  too  Urge,  caus- 
ing dullness  and  partial  paralysis.  It  was,  therefore,  reduce^}  one-half  and  injected 
into  the  crop  by  means  of  a  flexible  catheter  and  rubber  bulb,  in  order  that  each  might 
receive  exactly  the  same  quantity. 

April  28.— £>arge  quantities  of  white  urates  ate  voided  and  the  birds  are  dulL 

April  29.— Yellow  urates. 

April  30.— One  dead ;  the  remaining  one  dull,  with  excessive  diarrhea,  discharge* 
being  composed  entirely  of  urates  without  coloration. 

May  1.— The  second  fowl  dead. 

The  dose  was  evidently  too  large  on  the  start,  and  the  bird*  never  re- 
covered from  the  effect*  of  the  medicine,  and  if  they  did  not  die  dir^otly 
from  the  poisoning  the  course  of  the  disease  was  not  in  the  least  changed. 

Experiment  No.  18.— Two  fowls  inoculated  April  25  from  the  same  virus  at  was  used 
in  the  preceding  experiment  receive,  three  times  daily/ 10  grains  salicylio  acid  and  16 
grains  of  borax  in  solution.  Medioine  commence4  tweaty-four  hours  after  inoculation. 
The  first  day  this  was  given  mixed  with  the  food,  and  one — a  large  cock — managed  to 
get  the  greater  part  both  at  morning  an*  noon.  At  night  he  refused  food  entirely. 
The  following  day  the  dose  was  reduced  one-half  and  given  with  eyringe  as  in  the 
preceding  experiment. 

April  29.— The  coctt  died  during  the  night  from  salicylio  poisoning.  The  other  passes 
much  white  urates. 

April  30.— The  remaining  bird  dead.  The  diarrhea  had  not  been  as  marked  as  usual. 
On  poeUmortem  a  white,  caseous  deposit  was  found  at  the  point  of  inoculation  j  the 
liver  was  enlarged  and  softened ;  the  gall-bladder  distended ;  there  were  eecbymetes 
on  the  peritoneum,  and  the  kidneys  contained  yellow  urates. 

In  the  two  preceding  experiments  it  was  evident  that  bnt  one  of  the 
birds  dted  before  the  appearance  of  the  disease,  bnt  the  large  doses  evi- 
dently depressed  the  vital  forces  too  mueh  to  allow  the  medicine  to  exert 
any  curative  influence  if  such  was  possible. 

That  the  birds  did  not  die  from  poisoning,  with  the  one  exception,  is 
shown  by  the  course  of  the  disease  in  two  birds  inoculated  the  samq  day 
from  the  same  virus  for  comparison  of  results.  Inoculated  the  25th, 
there  was  yellow  urates  the  28th,  diarrhea  the  29th,  one  dead  the  80th, 
and  the  other  May  2d.  With  neither  of  these  were  the  urates  tinted  as 
deeply  as  usual. 

Experiment  No.  19. — Two  fowls  inoculated  April  25  from  same  virus  as  in  above  ex- 
periments. They  receive  daily  15  grains  of  borax  in  solution,  commenting  twenty- 
fbur  hours  after  inoculation. 

April  29.*— Yellow  urates. 


are 


April  30. — One  dead:  the  other  sick.    Though  there  is  intense  diarrhea  the  urates 
■e  but  slightly  colored. 
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May  1.— The  second  one  dead. 

Experiment  No.  20.— Two  fowls  were  inoculated  the  same  day  and  with  the  same 
virus  as  above.  They  receive  two  grains  of  sulphate  of  quinia,  commencing  twenty- 
four  hours  after  inoculation,  and  repeated  twice  daily. 

April  29.— Yellow  urate*. 

April  30.— One  very  aiok— plainly  oholera— dies  during  the  day. 

May  3. — Remaining  fowl  continues  well. 

Experiment  No.  21. — Two  fowls,  inoculated  as  in  the  preceding  experiments,  April  25, 
receive  twice  daily  2  groins  of  sulphateof  quinia  and  15  grains  sulphate  of  iron*  Med* 
icine  commenced  twenty-four  hours  after  inoculation. 

April  29.— One  dull,  with  loas  of  appetite. 

April  30.— The  sick  fowl  dead;  the  other  has  diarrhea  with  yellow  urates. 

May  3.— Remainiw  fowl  quite  sick ;  voids  large  quantities  of  excrement  of  normal 
consistency,  hut  with  very  yellow  urates. 

May  6.— Second  bird  dies  after  being  in  profound  coma  for  twenty-four  hours. 

Experiment  No.  22. — A  mixture  containing  eoual  parts  of  alum,  sulphur,  capsicum, 
and  resin,  known  as  Todd's  mixture,  having  become  quite  popular  in  the^  treatment 
of  this  affection,  and  being  generally  regarded  as  a  "  sure  onre,"  two  fowls  were  inoc- 
ulated Hay  13  with  one  drop  of  a  third  cultivation  of  virus  in  order  to  test  it.  These 
birds  were  given  three  times  daily  a  ten-grain  pill  of  the  above  mixture* 

May  18.— Intense  diarrhea,  with  yellow  urates. 

May  19.— Both  found  dead  this  morning. 

Experiment  No.  23. — A  Plymouth  Book  hen,  having  a  rather  mild  attack  of  cholera, 
was  put  upon  Todd's  mixture  May  12  and  received  three  to  five  ten-grain  pills  daily.    • 

May  16,— No  improvement. 

May  IS.— Dead. 

JSmmimmt  No.  24.— Two  fowls  were  inoculated  May  13  and  given  three  times  daily 
one  ten-grain  Dill  of  sulphate  of  iron  and  a  second  pill  containing  sulphite  of  soda 
10  grains,  capsicum  10  grains,  arsenic  Tfoth  of  a  grain,  carbolic  acid  (in  oarbolate  of 
soda)  ifh  of  a  gram. 

May  15.— SnlphUes  doubled. 

May  18. — Yellow  urates. 

May  19. — One  dies  during  the  day. 

May  20. — Remaining  fowl  sick. 

May  21.— Urates  deep  green  anH  very  abundant. 

May  22.— Died  during  the  night. 

From  these  experiments  it  -will  be  seen  that  the  success  of  antiseptic 
treatment  in  fowl  cholera  is  by  no  means  flattering.    In  experiment  No. 

16  benzoic  acid  appeared  to  have  been  very  usefal,  though  one  can 
never  jndge  very  accurately  from  a  single  bird.    It  was  hoped  that  ETo. 

17  would  give  more  conclusive  evidence,  but  from  the  dose  being  too 
large  we  can  hardly  consider  the  matter  as  finally  decided.  In  all  other 
cases  we  cannot  see  that  the  medicine  produced  the  least  effect  either 
on  the  period  of  incubation  or  the  course  of  the  disease,  and  this  when 
the  dose  was  pushed  to  the  utmost  possible  limit. 

ATTESTATION  OF  THE  FOWL-CHOLERA  VIRUS. 

Experiment  No.  25.— A  cultivation  tube,  containing  a  very  active  cultivation  of  the 
virus,  was  set  aside  June  27  and  remained  undisturbed  until  September  8,  at  which 
date  a  susceptible  Plymouth  Rock  fowl  was  inoculated  from  it.  This  inooulation  was 
followed  by  slight  swelling,  redness,  caused  by  enlarged  blood-vessels,  and  a  whitish 
deposit  at  the  point  of  inoculation.  There  were  no  general  symptoms  whatever,  and 
by  September  M  local  lesion  had  entirely  disappeared. 

In  this  experiment  there  was  evidently  an  attenuation  of  the  virus  in 
tiie  same  manner  as  that  discovered  by  Pasteur;  but  to  what  is  this 
attenuation  duet  Pasteur  has  announced,  and  it  seems  to  be  quite 
generally  accepted  by  the  scientific  world,  that  this  result  is  due  to  the 
action  of  oxygen  upon  the  organism  kept  in  an  exhausted  cultivation 
where  it  cannot  reproduce  itself.  This  theory  rests  upon  an  experiment 
of  M.  Pa&tem£s,  in  which  cultivations  were  made  in  hermetically-sealed 
tubes  but  two-thirds  or  three-fourths  filled  with  the  cultivation  liquid, 
the  remaining  third  or  fourth  being  atmospheric  air;  the  virus  on  these 
was  found  to  retaiu  its  complete  activity  at  the  end  of  ten  months,  while 
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4mltiv$tiops  in  flasks  th^t  were  ventilated  with  filtered  air  became 
greatly  attenuated  in  this  time  or  entirely  lost  their  vitality.  At  this 
point  in  the  experiment  the  theory  is  a  most  plausible  one,  but  when 
we  learn  the  sequel,  a  feeling  of  doubt  must  arise  in  every  thinking 
mind.  But  a  few  months  after  Pasteur's  announcement  as  above  he 
stated  before  the  Academy  of  Science  that  all  of  the  virus  in  the  her- 
metically-sealed tubes  eventually  perished*  If  it  were  the  oxygen  of 
the  air  that  destroyed  the  virus  and  these  tubes  were  completely  de- 
prived of  this  by  the  growing  bacteria,  as  he  assumed,  how  could  the 
destruction  have  occurred  in  this  case!  Evidently  the  theory  is  too 
absolute.  To  throw  some  light  upon  the  matter  the  following  experi- 
ment was  made: 

Experiment  No.  26. — Two  glass  tubes,  three-sixteenths  of  an  inch  in  diameter,  -were 
drawn  to  points  at  each  end  and  one-half  filled,  while  the  other  was  entirely  filled  with 
infusion  of  fowl  muscle.  They  were  then  sealed  and  the  infusion  sterilized  by  drop- 
ping the  tubes  into  boiling  water  for  half  an  hour  at  three  /Liferent  times.  The  end  of 
each  tube  was  then  broken,  with  proper  nreoantions,  and  they  were  inoculated  with 
very  active  Virus  by  dropping  into  their  interior  a  bft  of  very  fine  glass  thread  that 
had  been  touched  to  the  virus.  The  tubes  were  again  sealed  (this  was  June  27)  and 
left  unopened  until  September  8,  beang73  days.  At  this  date  a  bird  was  inoculated 
from  the  tube' that  contained  no  air.  This  inoculation  was  followed  by  considerable 
swelling,  enlargement  of  the  local  blood- vessels,  and  a  white  deposit  in  the  substance 
of  the  muscle.  At  no  time  was  there  any  constitutional  disturbance  or  coloration  of 
the  urates. 

Owing  to  a  press  of  other  work  the  tube  that  was  half  full  of  air  was 
not  opened  until  October  2,  when  a  cultivation  was  made  from  it,  and 
October  4  four  birds  were  inoculated  from  this  cultivation.  It  may  be 
remarked  here  that  Pasteur  has  observed  that  the  activity  of  the  virus 
is  not  affected  by  such  cultivation,  and  that  en  attenuated  virus  would 
have  the  some  degree  of  attenuation  after  being  grown  in  a  fresh  liquid 
as  it  Had  before;  and,  consequently,  this  cultivation  could  not  affect  the 
value  of  the  experiment.  This  inoculation  was  followed  by  intense  red- 
ness over  a  large  area  surrounding  the  point  inoculated.  October  9 
there  was  diarrhea,  yellow  urates,  and  dullness,  after  which  there  was 
visible  improvement  until  the  15th,  when  all  were  much  worse,  with  loss 
of  appetite,  intense  diarrhea,  and  yellow  urates;  October  20  two  were 
dead  and  the  remaining"  two  better. 

Here  we  see  a  marked  difference  in  the  activity  of  the  virus  in  the 
two  tubes ;  it  was  not  the  tube  that  contained  no  air,  however,  that  had 
the  greater  virulence,  but  on  the  contrary  the  one  that  was  half  full  of 
air  and  that  had  stood  nearly  a  month  longer  than  the  other  before  the 
inoculations  were  made.  It  could  not  have  been  oxygen  that  attenu- 
ated the  virus  in  the  first  tub*,  since  the  small  amount  contained  must 
have  been  soon  exhausted  by  the  growth  of  the  bacteria;  and  what 
could  it  have  been  but  oxygen  that  enabled  the  virus  of  the  second  tube 
to  retain  its  activity,  since  both  were  originally  the  same,  having  been 
inoculated  from  the  same  cultivation?  To  me  this  is  an  instructive  ex- 
periment, a«d  I  learn  from  it  that  it  is  an  unfavorable  condition  of  life 
that  debilitates  and  finally  destroys  this  organism.  A  limited  supply 
of  oxygen  is  most  favorable  to  the  existence  of  this  germ?  and  probably 
of  most  other  pathogenic  organisms,  and  wh  en  this  condition  is  departed 
from  either  in  our  cultivation  apparatus  or  in  a  tube  from  which  oxygen 
is  entirely  excluded  the  result  is  the  same.  We  must  not  forget,  how- 
ever, that  continued  existence  in  a  cultivation  liquid  from  which  the 
nutriment  has  been  exhausted  is  also  an  unfavorable  condition,  and 
that  the  organism,  being  no  longerr able  ^reproduce  itself,  must  finally 
become  enfeebled  by  age  and  in  time  entirely  destroyed. 
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SUSCEPTIBILITY  ANJ)  INSUSCEPTIBILITY. 

One  of  the  most  remarkable  facts  relating  to  contagions  diseases  is 
that  men  or  animals  which  have  been  affected  and  have  recovered  are 
insusceptible  to  the  action  of  that  particular  Virus  in  the  future.  In  my 
former  report  I  have  shown  that  one  attack  of  fowl  cholera  confers  the 
same  immunity  as  is  observed  in  other  contagious  diseases,  and  all  suc- 
ceeding observations  have  confirmed  thisj  the  same  immunity  has  also 
been  observed  to  result  from  this  cause  in  the  disease  as  it  occurs  in 
France,  by  Pasteur,  and  may  be  accepted  as  a  fact  without  the  produc- 
tion of  more  experimental  evidence. 

A  certain  number  of  birds,  however,  are  naturally  insusceptible  to 
this  virus  and  do  not  contract  the  disease,  no  matter  how  frequently  they 
may  be  inoculated;  others  are  susceptible  only  to  a  modified  extent,  and 
when  inoculated  contract  a  mild  form  of  the  disease  and  recover.  This 
insusceptibility,  partial  or  complete,  is  congenital  and  not  acquired ; 
how  or  why  it  is  possessed  is  still  a  mystery. 

Pasteur  has  shown  within  the  last  year  that  birds  which  are  inocu- 
lated with  the  attenuated  virus  and  have  a  mild  form  of  the  disease  ac- 
quire a  certain  insusceptibility  which  may  be  increased  to  any  extent 
by  progressive  inoculations  with  more  active  virus.  The  time  required 
to  obtain  this  attenuated  virus  is  so  great,  however,  and  the  uncertainty 
in  regard  to  its  strength  so  marked,  that  I  have  attempted  to  obtain  a 
similar  result  in  a  different  manner.  It  was  hoped  that  this  important 
question  might  be  fully  elucidated  in  the  present  report;  but  the  atten- 
uation of  all  of  my  active  virus  during  my  attempt  to  investigate  the 
Southern  cattle  fever  at  Atlanta  has  so  d&ayed  this  work  that  more  ex- 
periments are  needed  before  the  method  is  made  entirely  practical, 
though  there  can  no  longer  be  a  shadow  of  doubt  in  regard  to  the  prin- 
ciple. 

Susceptible  birds  inoculated  with  sufficiently  minute  quantities  of  virus 
only  contract  a  local  lesion. — For  this  class  of  experiments  the  virulent 
liquid  must  be  in  such  a  condition  that  it  may  be  uniformly  diffused 
through  the  diluting  medium,  and  must  contain  a  definite  number  of 
the  bacteria  in  each  drop.  To  attain  these  results  a  standard  cultiva- 
tion liquid  is  made  by  infusing  1,000  grains  of  fresh  muscle  from  the 
breast  of  a  fowl  in  ten  ounces  of  distilled  water;  and  when  the  organ- 
ism has  multiplied  itself  in  this  until  the  nutriment  is  exhausted  the  re- 
sulting liquid  is  termed  standard  virus.  The  diluting  medium  is  a  three- 
fourths  per  cent  solution  of  common  salt. 

Experiment  No.  27.— A  fowl  was  inoculated  May  13  with  1  drop  of  a  mixture  made 
with  1  drop  of  virus  and  50  drops  of  salt  solution. 

May  18. —Yellowish  urates. 

May  20. — Reddish  swelling  at  points  of  inoculation ;  no  other  signs  of  disease. 

May  22. — Urates  have  been  white  since  the,  18th,  with  every  appearance  of  health. 

May  28. — For  two  days  the  urates  have  been  slightly  colored  with  yeUow;  to-day 
they  are  more  abundant,  the  experiment  being  liquid. 

May  29.— Urates  normal. 

No  other  appearances  of  cholera  were  observed  and  the  bird  remained 
in  the  best  of  health. 

Experiment  No.  28.— A  bird  was  inoculated  May  13  with  a  single  drop  of  a  dilution 
of  1  to  500. 

May  20.— Red  swelling  at  point  of  inoculation. 

May  22. — YeUow  urates. 

M ay  24.— Urates  deeply  colored;  appetite  still  good;  has  a  mild  form  of  the  dis- 
ease. 

May  28.— Urates  still  abundant  and  of  a  deep-yellow  color;  has  had  good  appetite 
with  the  exception  of  two  or  three  days ;  comb  somewhat  paler  than  usual ;  evidently 
improving. 
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May  30.—- Has  entirely  recovered. 

Experiment  No.  29.— A  fowl  was  inoculated  May  13  with  one  drop  of  a  dilation  of  1 
to  2.500. 

May  20.— The  points  of  inoculation  are  swollen  and  red,  but  there  are  no  other  signs 
of  sickness. 

May  24.— Swelling  and  redness,  caused  by  the  inoculation,  subsiding;  appetite  good. 

May  28.— Swelling  nearly  gone;  no  sign  of  constitutional  disturbance  has  appeared. 

May  30.— Points  of  inoculation  entirety  healed. 

No  other  results  followed  this  inoculation. 

Experiment  No.  30.— A  fowl  was  inoculated  May  13  with  one  drop  of  a  dilution  of 
virus,  1  to  5,000. 

May  20.— Points  of  inoculation  swollen  and  red,  but  ho  other  signs  of  disease. 

May  24^— At  point  of  inoculation  there  is  an  irregular  red  enlargement  three-fourths 
of  An  inch  in  diameter  and  projecting  one-eighth  to  three-sixteenths  of  an  inch.  The 
appetite  is  poor,  but  there  \b  no  other  sign  of  disease, 

May  38.— The  swelling  is  disappearing;  appetite  good. 

May  30.— There  is  now  scarcely  a  trace  of  the  inoculation  to  be  observed. 

From  these  experiments  the  conclusion  was  reached  that  an  inocula- 
tion of  virus,  diluted  to  the  extent  of  1  to  1,000.  might  be  relied  upon  to 
produce  a  mild  form  of  the  disease  which  would  result  in  the  required 
insusceptibility;  it  was  scarcely  hoped,  at  this  time?  that  the  slight  local 
lesion  would  have  a  similar  influence.  To  test  this  conclusion  the  fol- 
lowing experiment  was  made: 

Experiment  No.  31.— Four  Plymouth  Rock  hens  (selected  because  of  their,  great  sus- 
ceptibility) were  inoculated  with  one  drop  of  a  sixth  cultivation  of  virus  diluted  1  to 
1,000,  June  2, 1881. 

June  8.— One  very  sick,  inactive;  diarrhea,  with  yellow  urates;  surface  of  body  hot. 
All  have  white  nodules  at  the  point  of  inoculation.  The  sick  bird  removed  apd  the 
coop  thoroughly  disinfected. 

June  9.— Tne  sick  fowl  dead. 

June  12.— Remaining  three  fowls  very  sick 

Jume  ^,-One  dead* 

June  14. — The  third  fowl  dies. 

June  15.— The  fourth  dead. 

In  spite  of  the  considerable  dilution,  therefore,  these  birds  contracted 
a  most  violent  form  of  the  disease  and  all  died. 

Experiments  No.  32  to  37.— Twelve  fowls  were  inoculated  with  dilutions  of  the  virus 
used  in  experiment  No.  25,  and  the  bird  first  mentioned  in  No.  26.  Each  of  the  birds 
inoculated  with  the  undiluted  virus  had  developed  a  local  lesion  at  the  point  of  inocu- 
lation. The  dilutions  ranged  from  1  to  2,500  to  1  to  15,000,  and  the  inoculations  were 
made  before  the  attenuation  of  the  virus  had  been  discovered,  and  in  the  hopes  that 
the  former  activity  had  been  retained,  and  that  the  proper  dilation  for  safe  inoculation 
would  be  plainly  indioated.  Unfortunately  for  this  object  the  virus  had  become  at- 
tenuated, and  not  one  of  these  twelve  birds  showed  the  least  effect,  either  general  or 
local,  from  these  inoculations.  The  lancet  punctures  healed  at  once  by  first  intention, 
as  Buoh  wounds  invariably  do  with  fowls  when  no  virus  is  introduced;  there  was  no 
redness  or  swelling  or  other  evidence  of  the  introduction  of  a  virus.  The  experiments 
are  merely  mentioned  to  strengthen  the  conclusion  that  dilution  to  this  extent  modifies 
or  destroys  the  action  of  the  virus. 

As  it  is  a  matter  of  great  interest  to  know  the  number  of  bacteria 
introduced  into  the  body  by  inoculation  with  such  diluted  virus,  I  have 
attempted  to  form  an  approximate  estimate  from  sueh  data  as  I  could 
obtain.  In  a  number  of  cases  the  bacteria  actually  to  be  seen  in  a  sin- 
gle field  of  the  microscope  have  been  counted,  and  the  average  is  about 
twenty-five.  Now  this  field  is  rhrth  of  an  inch  in  diameter,  or  rsuVinrths 
of  a  square  inch  in  area,  while  the  cover  glass  is  three-fourths  of  an 
inch  in  diameter,  or  T^ftfths  of  a  square  inch  in  area;  from  which  A7^ 
x  1^^=22,500  as  the  number  of  fields  in  each  preparation;  and  this 
multiplied  by  twenty-five  gives  562,900  as  the  number  of  bacteria  in  a 
preparation.  One  drop,  however,  is  sufficient  to  fill  the  space  beneath 
three  cover  glasses,  and  hence  the  number  of  bacteria  in  each  drop 
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mast  be  1,687,500,  or  in  round  numbers  one  million  six  hundred  thous- 
and. A  drop  of  a  dilution  of  1  to  1,000  would,  therefore,  contain  sixteen 
hundred  bacteria,  and  a  drop  of  the  dilution  of  1  to  5,000  would  still 
contain  320,  so  that  there  can  be  no  doubt  that  a  considerable  number 
were  introduced  in  each  inoculation  with  the  diluted  virus. 

Siope  the  above  was  written  I  have  pressed  my  experiments  in  this 
direction  as  much  as  possible,  in  the  hope  of  obtaining  a  satisfactory 
demonstration  o£  the  value  of  this  method  of  vaccination  m  time  to  insert 
in  this  report  at  its  final  revision.  I  am  therefore  able  to  add  the  follow- 
ing experiments : 

Experiment  No.  38.— Two  birds  were  inoculated  November  7,  1^81,  with  standard 
virus  diluted  1  to  2,500. 

November  18.— One  has  marked  local  lesion. 

November  19.— Both  have  the  local  lesion,  though  it  is  disappearing  in  the  one  that 
contracted  it  first. 

November  20.— The  one  having  the  most  marked  local  lesion  Beems  dull ;  yellow  urates 
observed. 

November  89. — The  Biok  bird  is  dead ;  the  local  lesion  had  about  disappeared.  The 
second  bird  continued  well. 

Experiment  No.  29.— Two  birds  were  inoculated  November  7  with  virus  diluted  1  to 
500. 

November  16.— Local  lesion  slight ;  one  voids  liquid  urates  of  a  deep-yellow  oolor. 

November  17. — One  dead. 

November  19.— The  remaining  bird  has  an  extremely  marked  local  lesion,  with  very 
prominent  blood-vessels  leading  from  it  in  different  directions.  Excrements  largely 
urates,  liquid,  but  white  in  color. 

November  96.— Local  lesion  disappearing ;  bird  appears  well.  This  bird  remained 
in  good  health. 

Experiment  No.  40.— Two  birds  were  inoculated  November  7  with  virus  diluted  1  to 
10,0*. 

November  16.— Both  have  plain  local  lesion. 

November  26.— Local  lesion  less  marked;  both  in  excellent  health. 

The  three  preceding  experiments  belong  to  one  series :  the  birds  were 
all  from  the  same  lot,  and  the  virus  from  the  same  tube.  To  test  the 
susceptibility  of  the  fowls  as  well  as  to  be  certain  of  the  activity  of  the 
vims  used,  two  others  were  inoculated  at  the  same  time  with  undiluted 
virus.  November  16  both  were  sick ;  the  following  day  one  was  dead, 
and  the  second  died  November  21.  Of  the  two  inoculated  with  virus 
diluted  1  to  2,500  but  one  died ;  of  the  two  inoculated  with  a  dilution  of 
1  to  5,000  one  also  died :  while  the  two  inoculated  with  a  dilution  of  1 
to  10,000  both  remained  in  good  health.  Consequently,  only  one-third 
of  those  inoculated  with  diluted  virus  contracted  the  disease.  Dilutions 
of  1  to  2,500  and  1  to  5,000  are  therefore  still  too  active  for  vaccination 
purposes,  while  it  would  seem  that  1  to  10,000  might  provfc  successful. 
To  test  this  another  experiment  was  made : 

Experiment  No.  4l.— November  28  five  fowls  were  inoculated  with  standard  viroa 
diluted  1  to  10,000. 

December  3.^-Three  have  local  redness. 

December  6.— AU  but  onahave  plain  local  lesions. 

December  7.— AU  have  the  local  lesion. 

December  10. — One  sick ;  it  is  at  once  isolated. 

December  11.— The  sick  fowl  dead. 

December  12.-^ Another  sick ;  isolated ;  this  is  the  one  in  which  the  lesion  developed 
latest,  and  that  has  now  disappeared. 

December  13.— The  bird  isolated  yesterday  is  dead ;  the  remainder  continue  well. 

As  a  consequence  of  the  mortality  in  this  experiment  it  was  neces- 
sary to  test  the  effect  of  virus  diluted  to  an  even  greater  extent. 

Experiment  No,  42. — Four  birds  were  inoculated  December  21  with  virus  diluted  1  to 
80,000* 
December  26. — One  has  local  lesion. 
December  31. — The  one  with  lesion  is  sick;  one  other  has  a  very  slight  lesion. 
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January  1. — Sick  one  dead. 

January  2. — Another  sick. 

January  6.— Tbe  second  one  dead ;  the  othero  remain  well 

Experiment  No.  43.— Four  birds  were  inoculated  December  $1  with  Tiros  diluted  1 
to  40}000. 

December  29. — One  has  slight  local  lesion. 

January  7.— One  dead-;  the  others  remain  well. 

Experiment  No.  44.— Four  birds  were  inoculated  December  81  with  standard  Tiros 
dilated  1  to  80,000. 

Deoember  28. — One  has  local  lesion. 

Deoember  31.— Two  hare  plain  but  rather  slight  lesions.  AH  these  birds  remained 
well. 

The  greatly  increased  susceptibility  of  this  lot  of  birds  over  those  pre- 
viously used  was  probably  due,  at  least  in  part,  to  the  cold  and  very 
wet  weather  prevailing  during  the  time  of  the  experiments.  Two  points 
are,  however,  very  apparent :  first,  a  local  lesion  may  be  produced  in 
fowls  with  sufficiently  diluted  virus  from  which  they  will  recover  with- 
out constitutional  disturbance ;  second,  owing  to  the  enormous  differ- 
ence in  the  susceptibility  of  fowls  a  first  inoculation,  to  be  safe,  must  be 
made  with  a  dilution  of  1  to  80,000,  or  weaker.  A  few  more  experiments 
would  probably  develop  a  perfectly  safe  method  of  producing  the  local 
lesion. 

SUSCEPTIBLE    BIRDS    WHICH    CONTRACT   THE   LOCAL    LESION    FROM 
DILUTED  VIRUS  BECOME  INSUSCEPTIBLE. 

Experiment  No.  45.-— The  bird  which  in  experiment  No.  27  was  inoculated  with  Tiros 
diluted  1  to  50  was  inoculated  June  2  with  pure  virus.  He  remained  in  perfect 
health,  without  the  least  appearance  of  a  local  lesion  at  the  point  of  inoculation, 

Experiment  No.  46.— The  fowl  which  in  experiment  No.  28  was  inoculated  with  virus 
diluted  1  to  50  was  again  inoculated  June  2,  this  time  with  pure  Tiros.  There  was 
neither  local  lesion  nor  sign  of  general  disturbance. 

Experiment  No.  47.— The  fowl  which  in  experiment  No.  29  was  inoculated  with  Tims 
diluted  1  to  2,500,  and  had  a  well-marked  local  lesion,  was  inoculated  June  2  with  an 
equally  potent  virus  diluted  1  to  500.  This  was  followed  by  no  local  lesion  or  sign  of 
ill  health. 

Experiment  No.  48. — The  bird  which  in  experiment  No.  90  was  inoculated  with  virus 
diluted  1  to  5,000,  and  which  had  a  marked  local  lesion,  was  inoculated  June  2  with 
an  equally  active  virus  diluted  1  to  500.  This  remained  in  perfect  health,  the  lancet 
puncture  healing  as  though  no  virus  had  been  introduced. 

Experiment  No.  49.— The  four  birds  which  survived  in  experiments  38,  39.  and  40, 
one  of  which  was  inoculated  with  a  dilution  of  1  to  2,500,  another  with  a  dilution  of 
1  to  5,000,  and  the  remaining  two  with  a  dilution  of  1  to  10,000,  and  all  of  which  had 
plain  local  lesion,  were  inoculated  Deoember  6  with  standard  virus  diluted  1  to  500. 
This  produced  no  effect,  and  by  December  12  all  traces  of  the  wound  made  by  the 
inoculating  lancet  had  disappeared.  These  birds  were,  consequently,  entirely  insus- 
ceptible to  virus  of  this  strength,  though  it  was  five  times  stronger  than  the  strongest 
used  in  the  former  experiment  and  twenty  times  stronger  than  the  weakest. 

Experiment  No.  50.— The  four  birds  of  the  preceding  experiment  were  inoculated 
December  13  with  pure  standard  virus. 

Deoember  19. — The  excrement  of  one  bird  plainly  indicates  an  attack  of  cholera; 
that  of  a  second  is  slightly  tinged  with  yellow. 

Deoember  22. — The  sick  bird  had  an  exceedingly  mild  attack,  only  indicated  by  the 
yellow  and  liquid  urates.    All  are  now  well. 

No  other  symptoms  of  disease  were  observed  with  these  birds. 

From  this  experiment  I  concluded  that  an  inoculation  with  dilated 
yiras,  which  was  followed  by  a  well-marked  local  lesion,  was  sufficient 
to  protect  against  an  ordinary  dose  of  standard  virus. 

Experiment  No., 51. — Seven  birds,  which  had  been  inoculated  with  virus  diluted  1  to 
10,000,  and  all  of  which  had  contracted  the  local  lesion,  and.  at  least  two  of  which 
hod  mild,  general  symptoms  as  well,  were  inoculated  December  21  with  the  most 
active  virus. 

In  one  or  two  cases  liquid  and  yellow  urates  were  observed  as  a  consequence  of 
this  inoculation,  but  there  was  no  loss  of  appetite  or  dullness,  and  the  birds  have  all 
remained  in  excellent  health. 
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This  is  the  extent  to  which  I  have  been  able  to  carry  my  researches 
in  regard  to  inoculations  with  diluted  virus  and  the  immunity  thereby 
conferred.  It  seems  evident  that  a  little  more  investigation  will  develop 
a  safe  method  of  protective  inoculation,  or  vaccination,  with  such  dilu- 
tions, by  which  all  the  effects  of  the  attenuated  virus  may  be  obtained 
with  greater  certainty  and  without  waiting  five  to  eight  months  for  the 
attenuation  to  be  produced.  The  value  of  such  a  method  to  the  investi- 
gator cannot  be  overestimated,  and  to  the  general  public  it  offers  a 
most  effective  means  of  combating  the  disease,  since  the  immunity 
which  it  grants  is  at  once  very  complete  and  may  be  carried  to  any 
desired  extent. 

INSUSCEPTIBLE    BIRDS    INOCULATED    WITH    SUFFICIENTLY    LARGE 
QUANTITIES  OF  VIRUS  SUCCUMB  TO  THE  DISEASE. 

We  are  brought  by  the  preceding  experiments  to  inquire  into  the 
nature  of  susceptibility  and  insusceptibility,  one  of  the  most  profound 
mysteries  in  the  whole  realm  of  pathology.  We  may  not  be  able  to 
solve  so  difficult  a  question  at  the  first  trial,  but  its  importance  has  led 
me  to  endeavor  to  throw  some  light  upon  it,  in  the  hope  that  little  by 
little  we  may  be  able  to  thread  the  intricacies  surrounding  it.  The 
experiments  made  up  to  this  time  would  seem  to  indicate  that  suscep- 
tibility is  by  no  means  an  absolute  term  but  simply  a  relative  one.  A 
fowl  may  be  susceptible  when  one  drop  of  pure  virus  is  placed  where  it 
can  readily  be  absorbed  into  its  system,  but  it  may  not  be  susceptible 
when  inoculated  with  but  one  twenty-five  hundredths  of  this  amount. 
Can  we  now  extend  this  conclusion  and  say  that  a  fowl  which  is  insus- 
ceptible when  inoculated  with  one  drop  will  contract  the  malady  if 
inoculated  with  ten,  twenty,  or  fifty  drops  ?  Evidently  this  point  must 
be  decided  by  experimentation,  and  for  this  purpose  the  following  ex- 
periments were  made : 

Experiment  No  52.-r-Two  fowls  were  inoculated  May  25  with  £  cubic  centimeter  of 
a.  fourth  cultivation  of  the  virus.  These  fowls  had  been  several  times  inoculated  with 
two  and  three  drops  at  a  time,  and  consequently  this  was  no  great  increase,  being  not 
over  six  or  eight  drops. 

Neither  of  these  contracted  the  disease. 

Experiment  No.  53. — Two  fowls  insusceptible  to  small  quantities  of  virus  received 
May  25  i  cubic  centimeters,  injected  beneath  the  skin  with  a  hypodermio  syringe. 
One  of  these  died  of  cholera  June  5,  the  other  remained  well. 

Experiment  No,  54. — Two  insusceptible  fowls  were  inoculated  May  25  with  1  cubic 
centimeter  of  virus  injected  hypodermically. 

Neither  contracted  the  disease. 

Experiment  No.  55. — Two  unsusceptible  fowls  were  inoculated  May  25  with  hypo- 
dermic injection  of  2  cubic  centimeters  of  virus. 

May  31. — One  very  sick  with  tho  characteristic  symptoms  of  cholera. 

June  1. — One  dead  and  the  other  sick. 

June  3. — Second  dead. 

Experiment  No.  56. — Two  insusceptible  fowls,  which  had  been  repeatedly  inoculated 
with  two  to  four  drops  of  virus  and  had  never  shown  tbe  least  symptom  of  cholera, 
received  May  25  a  hypodermic  injection  of  5  cubic  centimeters  of  pure  virus. 

May  30. — Both  have  loss  of  appetite  and  one  or  both  have  diarrhea  with  yellow 
urates. 

May  31. — One  dead. 

The  second  soon  recovered  its  appetite  without  exhibiting  any  other  symptom  of  the 
disease. 

These  experiments  demonstrate  conclusively  that  birds  which  can 
very  well  resist  inoculations  with  two  or  three  drops  of  virus  may  suc- 
cumb if  the  quantity  is  increased  to  from  three  to  twenty  times  this 
amount  They  also  demonstrate  that  some  birds  may  resist  enormous 
quantities  of  virus,  as  in  No.  56,  where  one  was  scarcely  sickened  by  5 
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cubic  centimeters,  an  amount  one  hundred  thousand  times  as  much  as 
sufficed  to  destroy  the  four  fowls  in  experiment  No.  31,  or  one  million 
times  as  much  as  destroyed  the  two  fowls  in  No.  41. 

It  seems  to  me  perfectly  reasonable  to  conclude,  from  the  experiments 
so  far  detailed,  that  every  fowl  has  a  certain  power  of  resisting  the  in- 
roads of  the  organism  which  constitutes  the  essential  cause  of  fowl 
cholera;  and  that  the  relative  power  of  resistance  may  be  accurately 
measured  by  the  quantity  of  one  of  these  standard  cultivations  of  virus 
which  must  be  placed  within  its  tissues,  to  either  produce  the  local 
lesion  or  an  attack  of  the  disease.  In  other  words,  a  certain  number 
of  the  bacteria,  of  the  most  virulent  cultivations,  may  be  introduced 
within  the  cellular  tissiva  of  the  most  susceptible  fowl  and  still  not  be 
able  to  reproduce  themselves  sufficiently  to  cause  an  attack  of  the  dis- 
ease. 

THEORIES  OF   INSUSCEPTIBILITY. 

Why  is  it,  we  may  ask;  that  under  certain  conditions  the  most  active 
and  most  virulent  bacteria  are  unable  to  multiply  in  the  body  of  a  fowlt 
How  can  it  be  that  a  bird  is  able,  under  any  conditions,  to  resist  the 
effects  of  the  active  virus?  In  what  does  insusceptibility  consist*  and 
how  is  it  produced ?  What  momentous  questions  are  these;  and,  if  de- 
cided, what  new  lines  of  investigations  might  they  not  indicate  f 

In  the  treatment  of  these  diseases  (the  contagious  fevers)  we  see  our 
efforts  are  useless,  even  when  nature  unaided  is  often  successful.  WTiy 
is  this  f  It  can  only  be  because  we  do  not  understand  the  nature  of 
the  resistance  which  the  animal  body  offers  to  such  enemies,  and  in- 
stead of  assisting  we  often  prevent  the  full  exercise  of  these  inherent 
powers.  In  our  efforts  to  produce  insusceptibility  in  individuals  we 
have  been  obliged  to  grope  our  way  in  the  dark,  and  where  we  have 
succeeded  once  we  have,  until  very  lately,  failed  many  times ;  while  in 
our  endeavor  to  produce  insusceptible  breeds  we  are  yet  entirely  with- 
out success.  Indeed  our  efforts  to  combat  a  certain  number  of  con- 
tagious diseases  seem  to  depend  to  a  very  great  extent  upon  a  more  or 
less  complete  solution  of  this  question  of  susceptibility  and  insuscepti- 
bility, and  if  this  can  once  be  solved  we  certainly  shall  have  gained  an 
immense  advantage. 

M.  Pasteur  was  one  of  the  first  to  attack  this  question,  and  in  his 
quality  of  a  chemist  has  undoubtedly  viewed  it  from  the  laboratory 
standpoint,  and  has  given  it  a  material  aspect  which  may  not  be  en- 
tirely satisfactory  to  those  who  look  upon  the  powers  of  the  animal 
organism  in  this  respect  as  being  rather  of  a  vital  than  a  chemical 
nature.  But  his  views  being  based  upon  facts,  and  being  those  of  one 
of  the  profoundest  investigators  the  world  has  ever  known,  deserve 
much  more  than  ordinary  attention 

The  animal  body,  says  Pasteur,  may  be  compared  to  a  flask  of  culti- 
vation liquid.  If  we  add  to  this  flask  an  infinitesimal  quantity  of  viru- 
lent blood  the  organism  multiplies  with  extraordinary  rapidity  for 
three  or  four  days,  at  the  end  of  which  time  its  growth  entirely  ceases. 
If  now  the  microbe  is  entirely  removed  by  the  filtration  and  fresh  virus 
added  to  the  transparent  filtrate  there  is  no  farther  multiplication:  the 
microphyte  is  entirely  unable  to  reproduce  itself  in  this  liquid.  If  in- 
stead of  filtering  the  liquid  on  the  fourth  day  this  had  been  done  as 
early  as  the  second,  then  there  would  have  been  a  feeble  growth  of  the 
fresh  virus  in  the  filtered  infusion.  So  if  we  inoculate  a  fowl  with 
active  virus  the  microbe  multiplies  in  the  bird's  body  a  certain  length 
of  time,  and  if  the  disorders  which  it  produces  have  not  caused  death  by 
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that  time  the  reproduction  ceases,  the  bird  recovers,  and  is  henceforth 
insusceptible.  If  vaccinated  with  a  very  weak  virus  the  growth  is  in- 
complete, and  afterwards  the  bird's  body  is  in  the  condition  of  the  in- 
fusion filtered  the  second  day  after  inoculation,  and  if  vaccinated  later 
with  a  stronger  virus  there  is  again  a  certain  amount  of  reproduction. 

Now  this  inability  to  multiply  may  be  due,  according  to  this  scientist, 
to  one  of  two  possible  causes.  The  microbe  in  its  growth  may  have  ex- 
hausted the  available  supply  of  pabulum  suited  to  its  use,  or  it  may 
have  added  some  chemical  compound  which  rendered  the  liquid  unfavor- 
able to  its  multiplication.  If  a  cultivation  is  prepared,  and  after  the 
growth  of  the  microbe  is  completed  this  is  evaporated  in  vacuo  at  a  low 
temperature  and  then  restored  to  its  former  volume  by  the  addition  of 
fresh  infusion,  then,  if  the  cultivation  contained  a  chemical  substance 
which  prevented  further  development,  the  new  liquid  would  contain  it  as 
well  and  would  not  be  suitable  for  the  multiplication  of  the  microbe.  But 
this  is  not  the  case ;  there  is  a  fresh  and  vigorous  growth  which  proves 
that  the  reproduction  ceases  in  such  liquids  because  some  essential 
principle  has  been  exhausted. 

M.  Ohauveau,  who  is  also  one  of  the  foremost  investigators  of  the 
times,  does  not  accept  this  theory,  and  evidently  looks  at  the  question 
rather  from  the  standpoint  of  the  physiologist  and  practitioner.  In  his 
investigations  of  charbon  he  found  that  the  insusceptible  Algerian  sheep 
would  contract  the  disease  if  inoculated  with  large  quantities  of  virus. 
If  the  bodies  of  these  sheep  had  been  exhausted  of  the  greater  part  of 
the  elements  necessary  for  the  proliferation  of  the  bacteria  by  one  or 
several  anterior  cultivations,  why  would  they  be  more  favorable  to  the 
reproduction  of  these  organisms  when  a  large  number  were  introduced 
than  when  only  a  few?  If  the  sterility  of  the  medium  is  the  obstacle 
to  the  proliferation,  ought  not  this  to  manifest  itself  all  the  more  plainly 
with  the  increased  number  of  germs  placed  there  to  multiply!  If  this 
is  certainly  true  of  a  cultivation  tube,  ought  it  not  also  to  be  true  with 
the  animal  body?  He  therefore  formulated  a  theoretic  interpretation  of 
the  fact  observed  by  saying  that  "the  comparative  bacteridian  inocula- 
tions with  little  or  much  virus  acted  with  the  Algerian  sheep  as  if  the 
infection  agents  encountered  in  the  animal  organism  matters  or  agents, 
over  which  they  triumphed  more  easily  when  they  were  in  large  numbers." 
According  to  M.  Chauveau,  then,  the  bacteria  in  their  growth  add  a 
chemical  substance  to  the  liquids  of  the  body  which  renders  these  in 
the  future  unfavorable  to  the  growth  of  the  particular  species  of  bacteria 
which  produced  it. 

When  the  unbiased  student  comes  to  consider  these  views,  how- 
ever, they  both  seem  improbable.  The  animal  body  is  very  different 
from  a  cultivation  flask  to  which  nothing  gains  entrance  or  from  which 
nothing  is  eliminated.  Pasteur  himself  has  shown  that  when  fresh 
infusion  is  added  to  the  exhausted  cultivation  liquid  a  new  growth 
of  bacteria  at  once  occurs;  what  is  to  hinder  this  continuous  growth 
in  the  body  of  a  fowl  which  is  continually  absorbing  elements  that 
we  know  to  be  sufficient  for  the  growth  of  our  organism?  Again, 
the  experiments  which  I  have  just  recorded  show  that  a  bird  may 
be  rendered  insusceptible  by  a  local  development  of  a  microbe  in  an 
extremely  small  area,  and  would  it  not  be  impossible  for  any  sub- 
stance to  be  exhausted  from  the  body  by  such  a  circumscribed  proli- 
feration! Then  we  know  from  the  other  experiments  I  have  related 
that  the  same  objection  may  be  brought  in  regard  to  the  different 
effects  of  different  doses  of  the  virus  with  fowl  cholera  that  Chau- 
veau has  suggested  in  regard  to  charbon;  an  apparently  insusceptible 
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fowl  is  inoculated  with  a  large  quantity  of  virus,  the  microbe  multiplies 
with  its  usual  facility  and  causes  the  death  of  its  victim.  On  the  other 
hand,  how  unlikely  that  the  animal  body  should  retain  for  any  length 
of  time  such  a  foreign  principle— a  poison — as  Chauveau  supposes  f 
This  could  only  be  accounted  for  on  the  supposition  that  it  is  a  body 
that  cannot  pass  through  animal  membranes ;  but  we  know  this  suppo- 
sition is  not  correct  because  the  fetus  is  rendered  insusceptible  by  in- 
oculation of  the  mother,  though  the  bacilli  do  not  gain  entrance  to  its 
circulation,  as  has  been  shown  by  Ohauveau. 

While  reflecting  upon  this  subject  it  occurred  to  the  writer  that  the 
phenomena  observed  with  the  ordinary  bacteria  of  putrefaction  might 
serve,  to  a  certain  extent,  to  solve  these  contradictory  opinions.  If,  for 
example,  we  take  the  bacteria  which  proliferate  with  the  greatest  rapid- 
ity in  the  blood  or  other  liquids  of  a  dead  animal  and  introduce  them 
by  inoculation  into  the  body  of  a  living  one  of  the  same  species,  we  And, 
in  the  vast  majority  of  cases,  that  these  are  unable  to  reproduce  them- 
selves* Evidently  this  is  not  because  thfe  living  animal  contains  any 
substance  that  the  dead  one  did  not,  or  because  it  is  wanting  in  any 
element  contained  in  the  latter,  for  if  dead  it  would  in  its  turn  become 
the  prey  of  these  organisms  and  putrefy.  Will  the  insusceptible  fowl, 
then,  furnish  an  infusion  which  is  sterile  or  fertilef  as  tested  by  the 
growth  of  the  infectious  agent  of  this  disease  f  The  following  experi- 
ments furnish  an  answer  to  this  question: 

Experiment  No.  57.— A  fowl,  which  had  resisted  repeated  inoculations  with  the  most 
potent  Yinre,  was  killed  and  an  infusion  of  the  muscles  made  in  distilled  water.  A 
number  of  cultivation  tubes  were  charged  with  this  infusion  and  sterilized.  One  of 
these  was  then  inoculated  with  a  fraction  of  a  drop  of  a  second  cultivation  which 
appeared  to  contain  no  other  organism.  In  a  few  hours,  much  sooner  than  usual,  I 
thought,  it  had  become  milky  from  multiplication  of  the  bacteria.  The  next  day  a 
second  tube  was  inoculated  from  the  first,  which  in  turn  soon  showed  the  develop- 
ment of  the  bacteria.  Here  were  two  successive  cultivations  in  the  infusion  of  the 
insusceptible  fowl's  muscles;  the  proliferation  was  even  more  vigorous  than  usual. 
Was  it  the  organism  of  fowl  cholera  or  indeed  a  septic  bacterium  that  changed  the 
appearance  of  oar  liquid  f  An  inoculation  experiment  can  alone  give  a  satisfactory 
decision. 

Experiment  No.  58.— •February  17, 1881,  three  fowls  were  inoculated,  by  lancet  punct- 
ure, with  the  second  cultivation  in  the  infusion  from  the  insusceptible  bird. 

February  22.— One  is  sick,  somnolent,  with  greenish-yellow  urates. 

February  23. — One  dead. 

February  25. — Another  very  sick. 

February  27.— Second  one  dead. 

The  third  had  a  mild  attack  and  recovered. 

Since  this  experiment  I  have  invariably  made  my  cultivation  liquids 
from  the  muscles  of  those  birds  which  proved  insusceptible  and  I  have 
never  failed  in  my  cultivations.  It  is  demonstrated,  therefore,  that  the 
bacteria  neither  abstract  a  principle  from  the  fowl's  body  which  is  nec- 
essary to  their  existence,  nor  do  they  add  one  which  is  unfavorable  to 
their  growth. 

Must  we  admit,  then,  that  this  subject  is  still  to  remain  a  complete 
mystery,  inapproachable  by  our  methods  of  research,  a  stumbling-block 
to  the  science  of  the  present  time  f  I  think  not;  already  light  is  dawn- 
ing upon  some  of  the  points  that  together  make  up  this  great  problem, 
and  after  long  hesitation  I  offer  a  provisional  theory  which  shall  be  the 
basis  of  my  work  until  additional  facts  are. developed. 

Let  us  inquire,  first,  as  to  the  different  conditions  which  exist  between 
the  insusceptible  fowl  and  the  infusion  made  from  its  muscles  with  dis- 
tilled water.  The  latter  evidently  contains  all  the  soluble  ingredients 
of  the  former  not  coagulable  by  heat,  and  no  more.  If  the  fowl  lacked 
an  element  necessary  to  the  bacteria  this  must  also  be  lacking  in  the 
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infusion,  and  as  it  has  been  shown  that  these  bacteria  do  not  produce 
a  poison  that  interferes  with  their  development,  we  may  conclude  that 
the  fowl  did  not  contain  such  a  principle.  The  temperature  we  know 
to  be  favorable  in  both  cases.  Why,  then,  do  the  bacteria  multiply  in 
the  infusion  and  not  in  the  body  f  Where  is  the  difference  of  condi- 
tion sufficient  to  account  for  such  a  factt 

Many  would  refer  this  to  the  vital  influence  of  the  living  tissues  and 
consider  the  question  answered,  but  this  term  only  serves  as  a  cloak  for 
our  ignorance;  it  reveals  nothing  of  the  nature  of  that  influence,  and 
this  it  is  of  the  highest  importance  we  should  understand.  We  may 
forget  for  the  moment  that  we  are  studying  fowl  cholera.  The  principle 
we  are  endeavoring  to  establish  is  of  general  application  and  will  un- 
doubtedly hold  good  with  all  non-recurring  contagious  diseases. 

The  anatomist  knows  that  the  animal  body  consists  of  solid  and  liquid 
constituents— of  dead  as  well  as  living  matter.  The  living  matter  exists 
either  in  cells  fixed  in  the  solid  parts  of  the  body  or  free  and  wander- 
ing about  apparently  at  pleasure.  But  between  the  fixed  cells  and  out- 
side of  the  blood-vessels  there  are  relatively 'vast  reservoirs  and  chan- 
nels filled  with  a  nutritive  liquid  which  is  undoubtedly  favorable  to  the 
sustenance  of  disease  germs.  In  this  fluid,  as  in  the  bloody  are  to  be 
found#masses  of  living  matter  (leucocytes,  wandering  cells),  it  is  true, 
but  they  are  relatively  far  apart  Bacteria  might  exist  in  immense 
numbers  and  be  as  little  incommoded  by  the  presence  of  these  cells  as 
are  the  trout  by  the  rocks  in  our  mountain  rivers;  and  it  is  plain  that 
what  influence  is  exerted  favorable  or  unfavorable  to  the  parasites  must 
be  by  something  taken  from  or  added  to  the  nutritive  liquid.  Lymph 
and  blood  plasma  evidently  contain  the  soluble  constituents  of  the  body, 
and  if  the  infusion  of  the  muscles  is  favorable  for  the  growth  of  bacteria, 
these  should  be  even  more  so.  In  the  case  of  insusceptible  fowls,  how- 
ever, these  liquids  of  the  living  body  are  either  less  favorable  or  entirely 
unfavorable,  while  the  infusion  remains  as  favorable  as  before.  Why  f 
I  see  but  one  condition  in  which  there  is  an  essential  difference  between 
the  cultivation  liquids  and  the  fluids  of  the  living,  insusceptible  fowl,  and 
that  is  the  supply  of  oxygen. 

Is  there  any  reason  for  believing  that  the  insusceptible  fowl  contains 
less  free  oxygen  than  the  susceptible  one  f  I  know  of  none.  It  is  prob- 
able that  the  susceptible* bird  even  has  too  little  free  oxygen  in  its 
liquids  when  in  perfect  health  for  the  requirements  of  these  bacteria. 
How  otherwise  can  we  explain  the  feet  that  two  or  three  hundred  of 
these  microphytes  may  be  introduced  within  the  tissues  in  such  birds 
and  still  not  be  able  to  multiply  sufficiently  to  produce  the  diseasef  In 
these  susceptible  birds  the  conditions  for  the  nourishment  of  the  bacteria 
we  know  to  be  most  favorable.  But  why  should  increasing  the  number 
of  bacteria  increase  the  supply  of  oxygen  f  It  does  not,  but  it  prevents 
the  living  annual  matter  from  using  it,  either  partially  or  completely. 
The  bacteria  of  fowl  cholera,  in  common  with  many  other  varieties,  pro- 
duce, during  their  proliferation,  a  narcotic  substance  which  checks  the 
activity  of,  or  entirely  destroys,  the  animal  bioplasm.  Pasteur  has 
proved  this  by  injecting  an  extract  made  with  cultivation  liquids  from 
which  the  bacteria  were  removed  by  filtration,  a  fact  which  I  have 
abundantly  confirmed,  as  will  be  seen  further  on. 

When  we  use  a  considerable  amount  of  virus  in  our  inoculations  we 
not  only  introduce  a  relatively  large  amount  of  the  poisonous  liquid 
which  narcotizes  the  adjacent  cells,  prevents  their  using  the  free  oxygen 
and  allows  this  to  accumulate  until  the  bacteria  obtain  a  foothold,  but 
what  is  of  even  more  significance  we  introduce  a  vastly  increased  num- 
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ber  of  bacteria  to  take  advantage  of  this  condition  and  overwhelm  the 
Kving  tissues  with  their  poisonous  products,  of  which  they  are  contin- 
ually manufacturing  larger  and  larger  supplies,  until  the  whole  system 
is  brought  under  its  influence. 

Why,  then,  does  not  this  process  go  on  the  same  in  birds  which  have 
been  vaccinated,  or  in  those  which  have  recovered  from  a  first  attack! 
We  still  have  no  explanation  of  the  resistance  to  the  inoculations  with 
large  quantities  of  virus.  When  we  study  the  effects  of  narcotics,  how- 
ever, we  learn  that  by  placing  the  body  under  the  influence  of  them  for 
a  considerable  time  a  marked  toleration  of  their  effects  is  acquired;  thus 
the  confirmed  morphia  taker  sometimes  requires  one  hundred  or,  as  I 
have  been  reliably  informed,  even  two  hundred  times  the  dose  to  pro- 
duce a  given  effect  that  is  necessary  with  those  not  accustomed  to  its 
use.  So  when  a  bird  recovers  from  cholera  the  cells  of  its  body  have 
become  accustomed  to  the  effect  of  the  narcotic  in  the  strength  which 
it  exists  in  the  liquids  of  the  body;  they  gradually  resume  their  former 
activity;  the  supply  of  available  oxygen  is  reduced,  until  finally  the 
bacteria  are  no  longer  able  to  multiply.  Wnen  we  inoculate  with  at-' 
tenuated  virus  the  effect  is  similar,  only  the  multiplication  of  bacteria 
is  generally  local.  The  narcotic  is  produced  at  the  point  of  itifoeulation, 
is  absorbed  and  carried  by  the  circulating  liquids  to  every  part  of  the 
body.  The  leucocytes,  too,  undoubtedly  crowd  to  the  point  inoculated 
as  they  do  to  every  other  local  irritation;  here  they  come  in  contact 
with  the  poison  in  its  full  strength,  and  afterwards,  when  they  have 
migrated  elsewhere — when  they  have  become  fixed  and  are  a  part  of  the 
tissues — this  exposure,  this  adaptation  to  the  influence  of  the  narcotic 
is  probably  an  important  feature  in  the  insusceptibility. 

For  this  reason  a  first  vaccination  is  not  always  successful  in  produc- 
ing complete  immunity;  more  time  must  be  allowed  during  which  the 
poison  is  poured  into  the  system,  and  during  which  the  leucocytes  are 
visiting  the  local  lesion.  Even  after  the  organism  as  a  whole  is  insus- 
ceptible to  the  influence  of  the  bacteria  and  their  products  an  inocula- 
tion may  be  followed,  according  to  Pasteur,  by  one  or  more  small  local 
abscesses,  in  which  the  microphytes  are  found  in  abundance^  in  this 
case  there  were  still  some  groups  of  cells  unable  to  resist  the  poison,  and 
the  growth  of  the  parasite  was  a  local  and  not  a  general  one. 

The  main  points  in  this  theory  are,  then, 'as  follows:  1.  The  patho- 
genic bacteria  are  able  to  live  in  a  more  limited  supply  of  oxygen  than 
the  ordinary  septic  ones.  (In  this  theory  we  have  left  out  of  considera- 
tion the  anerobic  bacteria,  which  have  been  little  studied  and  which 
live  without  any  free  oxygen.  The  diseases  produced  by  these  might 
not  grant  an  immunity  from  subsequent  attacks,  and  probably  at  best 
only  a  partial  immunity.  The  malarial  fevers,  glanders,  and  tubercu- 
losis may  belong  to  this  class.)  2.  The  animal  bioplasm  flourishes  with 
a  supply  of  oxygen  still  too  limited  for  even  the  pathogenic  bacteria. 
3.  It  is  only  by  a  poisonous  principle  formed  by  the  bacteria  which  nar- 
cotizes the  bioplasm  at  the  point  of  inoculation  and  allows  an  accumu- 
lation of  oxygen  that  the  disease  germs  are  enabled  to  multiply.  4.  In 
time  the  animal  bioplasm  becomes  accustomed  to  this,  as  to  other  nar- 
cotics, and  is  thenceforth  insusceptible  to  its  action. 

It  is  now  a  matter  of  great  Interest  to  ask  how  far  this  theory  is  up- 
held by  experiments  with  other  bacterial  diseases.  Unfortunately  there 
are  but  three  diseases  satisfactorily  demonstrated  as  due  to  bacteria — 
charbon,  septicaemia,  and  fowl  cholera — and  these  are  yet  but  imper- 
fectly studied.  Zuelzer  and  Kiemschncider  found  that  cultivated  bac- 
teria might  be  introduced  under  the  skin  and  into  the  vessels  of  differ- 
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ent  animals  without  producing  septic  accidents,  but  that  these  occurred 
when  2  to  5  centigrams  of  neutral  sulphate  of  atropia  was  added  to  the 
matters  injected — a  proof  that  a  narcotic  was  sufficient  to  enable  other- 
wise harmless  bacteria  to  multiply  in  the  tissues. 

It  is  well  known  that  putrefying  animal  substances,  as  pus,  blood, 
and  water,  in  which  flesh  has  been  macerated,  acquire  at  times  the  most 
virulent  properties,  and  a  small  quantity  is  even  sufficient  to  destroy  a 
horse.  Chauveau  has  shown  that  when  filtered  the  filtrates,  though 
eminently  poisonous,  did  not  produce  local  effects,  but  that  this  filtrate 
injected  with  the  bacteria  enabled  these  to  produce  effects  incomparably 
greater  than  when  the  organisms  were  mixed  with  water  alone.  Hiller 
has  also  demonstrated  that  such  bacteria  filtered  from  the  poisonous 
liquids  and  thoroughly  washed  with  water,  so  as  to  free  them  entirely 
from  the  poison  adhering  to  them,  might  be  injected  into  dogs,  rabbits, 
or  frogs  without  producing  any  effects.  It  seems  to  be  true,  then,  that 
the  atmospheric  bacteria  require  the  introduction  of  the  narcotic  princi- 
ple with  them  in  order  to  produce  any  effect. 

The  pathogenic  bacteria,  as  I  have  already  shown,  are  able  to  multi- 
ply with  a  much  more  limited  supply  of  oxygen  than  the  septic  forms; 
1  is  is  shown  by  their  growing  beneath  instead  of  at  the  surface  of  cul- 
tivations. Perhaps  th#  most  important  effect  produced  upon  the  Bacil- 
lus subtilis  by  Buchnerte  method  of  cultivation  was  to  enable  it  to  mul- 
tiply with  a  more  restricted  supply  of  oxygen.  Again,  we  know  that  it 
is  those  septic  bacteria  which  have  multiplied  in  the  abdominal  liquids 
in  peritonitis  and  under  the  skin  of  horses,  where  long  setons  have  been 
introduced,  where  the  free  access  oxygen  is  prevented,  that  are  most 
dangerous.  Finally,  Professor  Law  has  shown  that  the  swine-plague 
virus  is  much  more  active  when  grown  with  a  limited  supply  of  air. 

As  to  the  accumulation  of  oxygen  in  the  living  body  when  the  bioplasm 
is  narcotized,  we  know  but  little,  but  Chauveau  found  that  when  large 
quantities  of  charbon  virus  was  injected  into  the  vessels  of  insusceptible 
animals  the  hacttti  might  multiply  in  local  situations,  as  in  the  pia  mater, 
and  even  from  spores.  Now,  as  a  considerable  supply  of  oxygen  is  nec- 
essary for  the  formation  of  spores  with  this  organism,  we  have  here  an 
indication  that  this  supposition  is  correct. 

As  to  the  impossibility  of  pathogenic  bacteria  multiplying  even  in 
the  blood  of  insusceptible  animals  we  have  the  testimony  of  Chauveau, 
who  found  that  the  Bacillus  antkracis  injected  into  this  liquid  was  ar- 
rested in  the  lungs  and  spleen;  that  it  was  unable  to  reproduce  itself 
and  perished  in  a  very  short  time. 

That  the  insusceptibility  results  from  the  effects  of  the  soluble  nar- 
cotic and  not  from  the  bacteria  of  themselves  seems  indicated  by  this 
quality  being  conferred  upon  the  unborn  lambs  in  Chauveau's  experi- 
ments already  alluded  to,  when  it  is  admitted  that  the  B.  atUhrmois  does 
not  gain  entrance  to  the  fetal  circulation. 

THE  NARCOTIC  OP  FOWL-CHOLERA  VIRUS. 

To  test  the  views  which  are  outlined  above  it  is  necessary  to  procure 
and  study  the  effects  of  the  narcotic  principle  contained  in  the  virus. 
Up  to  this  time,  I  believe,  this  study  has  only  been  accomplished  by  one 
man — the  accomplished  Pasteur.  His  method  waa  to  filter  a  cultiva- 
tion liquid  through  plaster  in  order  to  free  it  from  the  bacteria,  then  to 
evaporate  it  to  dryness  at  a  low  temperature  and  in  vacuo.  The  extract 
thus  obtained  was  dissolved  in  distilled  Water,  and  a  quantity,  repre- 
senting four  ounces  (120  cubic  centimeters),  of  the  cultivation  liquid  was 


296    REPOBT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

injected  subcutaneously  in  a  fowL  This  produced  after  about  ten  min- 
utes the  deep  Bleep  with  the  rounded  outline  of  body  seen  in  the  severe 
attacks  of  cholera,  but  after  about  four  hours  these  symptoms  disap- 
peared and  the  bird  was  as  well  as  before. 

Unfortunately  all  investigators  are  not  as  happily  situated  as  M.  Pas- 
teur in  regard  to  laboratories  and  apparatus.  The  writer,  for  instance, 
was  obliged  to  evaporate  his  cultivation  liquids  over  a  water-bath  ana 
risk  the  destruction  of  a  part  of  the  constituents  that  might  be  volatile 
at  the  temperature  of  boiling  water.  Howeves,  one  must  make  the  best 
of  his  circumstances,  and  accordingly  I  adopted  this  method  with  at 
least  partial  success,  as  maybe  seen  from  the  following  experiments: 

Experiment'No.  59.— November  8  six  ounces  of  virus,  cultivated  in  infusion  of  chicken 
muscle,  was  filtered  through  paper  and  evaporated  over  a  water-bath.  A  brownish 
extract  resulted,  which  was  dissolved  in  one  drachm  of  distilled  water  and  adminis- 
tered, by  hypodermic  injection,  to  a  healthy  chicken  weighing  about  a  pound.  Al- 
most immediately  there  were  symptoms  of  drowsiness,  which  became  very  plain  after 
a  quarter  of  an  hour.  The  appearance  was  exactly  that  seen  in  acute  attacks  of 
cholera— the  bird  would  assume  the  sitting  posture,  close  its  eyes,  and  drop  into  a 
sound  sleep;  or,  if  standing,  the  ruffled  feathers  and  drooping  wings  so  characteristic 
of  the  disease  were  seen. 

What  was  very  remarkable  the  excrements,  which  were  noticed  at  the  time  of  the 
injection,  and  were  then  mostly  bowel  excreta,  of  normal  appearance,  within  two 
hours  were  composed  entirely  of  urates,  very  liquid,  and  with  a  plain,  yellow  colora- 
tion, exactly  resembling  the  excretions  in  genuine  cases  of  cholera.  Eighteen  hours 
after  the  injection  the  bird  was  still  somewnat  dull  and  the  urates  yellowish,  bnt  no 
longer  If  quid. 

Tnife  hypodermic  injection  was  followed  by  complete  necrosis  of  the  tissues  along 
the  track  followed  by  the  needle,  and  at  the  point  where  the  liquid  was  deposited. 
A  hard,  dry  $equeitrum,  one  and  one-half  inches  long,  irregularly  triangular  on  cross- 
section,  and  of  a  dark,  red  color,  was  formed  and  was  plainly  visible  through  three 
openings  in  the  epidermis  covering  it.  This  sequestrum  was  removed  December  8, 
and  in  a  few  days  the  part  was  completely  healed.  The  appearance  of  this  lesion 
and  of  the  sequestrum  may  be  seen  in  Plate  X,  Figs.  12, 13.  and  14. 

Experiment  No.  GO.— November  9.— To  test  the  effect  of  still  larger  doses  of  this  toxic 
element  fifteen  ounces  of  cultivation  liquid  was  evaporated  over  a  water-bath  with- 
out preliminary  filtering,  and  when  only  a  drachm  remained  this  was  injected  hypo- 
dexmically  into  a  somewhat  larger  and  much  more  vigorous  bird  than  that  used  in 
the  preceding  experiment.  There  was  evident  dullness  within  a  few  minutes ;  the 
head  and  neck  were  depressed  and  the  feathers  erected,  giving  the  rounded  outline 
to  the  bird  so  generally  assumed  by  fowls  with  cholera.  The  excrement  at  the  time 
of  inoculation  was  normal,  but  in  fifteen  minutes  it  was  being  voided  very  frequently 
in  small  quantities,  and  consisted  entirely  of  liquid  kidney  excretion.  This  had  the 
so-called  rioe-water  appearance  of  some  writers,  being  composed  of  a  transparent 
mucus-like  liquid,  somewhat  spumuous,  and  holding  in  suspension  the  white  urates. 

Fourteen  hours  after  the  injection  the  bird  was  etui  dull,  staggered  in  walking,  the 
urates  were  tinted  with  yellow,  but  were  of  normal  consistency  and  amount.  For 
forty-eight  hours  after  the  administration  of  the  poison,  in  both  experiments,  the 
birds  had  the  rounded  outline  and  dull  appearance  seen  in  cholera.  These  symptoms 
gradually  disappeared,  and  the  active,  healthy  aspect  returned  exactly  as  before  inoc- 
ulation. 

In  the  case  of  the  bird  receiving  the  larger  dose  of  the  extract  no  sequestrum  re- 
sulted, bnt  comparatively  large  areas  of  the  skin  near  the  point  of  the  injection  be- 
came affected  with  a  dry  gangrene,  which  finally  gave  place  to  persistent  cicatrices. 
In  both  cases  an  affeotion  of  tne  skin  was  produced  over  a  considerable  area  surround- 
ing the  points  of  injection,  which  consisted  of  small,  irregular  patches,  £  to  J  inch  oi 
more  across,  where  the  skin  assumed  a  whitish  color  and  was  much  thickened. 

Experiment  No.  61. — A  new  lot  of  the  extract  was  prepared  December  7  to  still  fur- 
ther test  its  properties.  Sixty-four  ounces  of  cultivated  virus  was  evaporated  to  one 
ounce  of  extract,  forming  a  sirupy,  brownish-looking  liquid:  with  a  peculiar  but  not 
disagreeable  odor.  Each  of  the  birds  used  in  the  two  preceding  experiments  received 
a  subcutaneous  injection  of  half  a  drachm  of  this  liquid,  which  represented  four 
ounces  of  the  active  virus.  This  was  followed,  as  in  case  or  the  larger  doses,  by  dull- 
ness, erection  of  the  feathers,  and  somnolence;  the  last  symptom  being  more  notice- 
able than  before,  probably  owing  to  the  more  rapid  absorption  of  the  poison.  These 
effects  did  not  continue  for  the  same  time,  however,  having  disappeared  in  five  or  six 
hours. 
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Iii  these  cases  there  was  also  great  irritation  at  the  point  of  inocula- 
tion. The  injection  was  made  under  the  skin  of  the  thigh,  and  in  two 
or  tl^ree  hours  both  birds  were  very  lame;  theref  was  a  puffy  swelling 
covering  the  whole  external  surface  of  the  thigh,  the  skin  being  white 
and  bloodless.  The  following  day  the  swelling  had  nearly  disappeared, 
but  the  part  was  of  a  dark  blue?  almost  black  color,  which  persisted  for 
several  days  before  it  entirely  disappeared. 

Other  injections  of  half  this  quantity  of  the  poison,  diluted  with  an 
equal  volume  of  water,  caused  considerable  local  irritation,  jrhich  en- 
tirely disappeared  in  the  course  of  a  day  or  two,  without  the  serious 
complications  which  followed  the  larger  doses.  The  extract  represent- 
ing two  ounces  of  virus  still  produced  sleepiness,  but  that  representing 
only  one  ounce  had  a  scarcely  noticeable  effect. 

We  have  here  complete  evidence  that  the  bacteria  of  fowl  cholera 
produce  during  their  multiplication  in  a  harmless  liquid  a  most  active 
poison  that  has  a  narcotic  action  upon  the  system  of  the  fowl,  and 
which  locally  is  an  active  irritant,  arresting  the  functions  of  the  animal 
cells  with  which  it  comes  in  contact,  or  when  sufficiently  concentrated 
even  destroying  such  cellg. 

INFLUENCE  OP  THE  NARCOTIC  ON  THE  ACTIVITY  OF  THE  VIRUS. 

The  question  which  now  presented  itself  for  solution  was,  what  is 
the  effect  of  this  narcotic  upon  the  activity  of  the  virus  f  When  we 
dilute  a  drop  of  standard  virus  with  ten  thousand  times  its  volume  of 
water,  and  use  but  a  drop  of  the  dilution  for  inoculation,  we  have  not 
only  reduced  the  number  of  bacteria  ten  thousand  fold  but  we  have  at 
the  same  time  reduced  the  amount  of  the  narcotic  introduced  to  a  like 
degree.  Now,  is  the  mitigation  of  the  effects  of  the  virus  due  to  the 
small  number  of  bacteria  introduced  or  to  the  infinitesimal  quantity  of 
the  poison  which  remains  in  a  drop  of  such  a  dilution  f  Two  or  three 
years  ago  we  should  have  been  obliged  to  leave  such  an  important 
question  without  solution,  because  our  methods  of  experimenting?  at 
that  time  were  not  sufficiently  perfected  to  grapple  with  it;  but  to-day, 
thanks  to  the  improvements  recently  made,  we  are  able  to  make  pure 
cultivations  of  virus  to  any  desired  amount  and  to  obtain  an  uncon- 
taminated  extract  with  which  to  make  experiments. 

Experiment  27b.  62. — Two  fowls  were  inoculated  by  lancet  puncture  November  28 
with  standard  virus,  diluted  with  10,000  times  its  bulk,  of  a  cultivation  liquid  steri- 
lised by  heating  to  140°F.  for  fifteen  minutes. 

December  3.— Both  have  local  redness. 

December  10.— One  is  sick. 

December  19. — Sick  one  better. 

December  21.— Both  are  well. 

Experiment  No.  63.— Three  fowls  of  the  same  lot  were  inoculated  by  lancet  puncture 
November  28  with  standard  virus,  diluted  with  10,000  times  its  volume,  of  a  cultiva- 
tion liquid  concentrated  over  a  water-bath  to  one  twenty-fourth  of  its  original  bulk. 

December  3.— Two  have  marked  local  redness. 

December  4.— All  have  the  local  lesion.    One  is  plainly  sick  and  is  isolated. 

December  5. — Ode  of  the  remaining  two  is  sick. 

December  8.— The  first  to  sicken  is  dead ;  the  other  is  improving. 

December  19. — The  two  remaining  fowls  are  well. 

We  may  compare  these  experiments  with  No.  41,  which  was  made 
with  five  birds  of  the  same  lot,  the  virus  used  being  the  same  but  di- 
luted with  salt  solution.  The  difference  in  the  results  is  not  so  great 
as  might  be  expected.  Two  out  of  three  sickened  and  oue  died 
where  the  virus  was  diluted  with  the  concentrated  cultivation  liquid; 
one  of  two  sickened  and  recovered  where  the  ordinary  sterilized  culti- 
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vation  liquid  was  used  for  dilution,  bat  even  where  the  dilation  was 
made  with  the  innocent  salt  solution  two  out  ef  five  died.  The  only 
noticeable  difference  In  the  effects  produced  was  in  the  time  required 
for  the  symptoms  to  develop  themselves.  Where  the  concentrated 
liquid  was  used  for  dilution  one  fowl  sickened  in  six  and  the  second 
in  seven  days  from  inoculation,  while,  where  the  milder  cultivation 
liquid  was  used,  the  affected  bird  did  not  sicken  till  the  twelfth  day, 
and  when  the  salt  solution  was  used  one  sickened  the  twelfth  and  the 
second  the  fourteenth  day. 

These  results,  while  they  do  not  fevor  the  views  of  those  who  main- 
tain that  the  effects  of  virus  is  due  rather  to  the  chemical  substances 
secreted  by  the  bacteria  than  to  these  organisms  themselves,  are  still 
exactly  wJiat  we  should  expect  from  a  careful  study  of  the  other  exper- 
iments recorded  in  this  report.  When  we  inject  the  extract  of  virus  into 
the  tissues  it  is  true  it  may  produce  most  marked  results;  but  unless  it 
is  in  excessive  amount  or  greatly  concentrated  the  poison  is  entirely 
absorbed  within  a  few  hours  and  the  effects  disappear.  Now,  when  the 
single  drop  of  extract  which  adhered  to  the  lancet  is  introduced  with 
the  few  bacteria  that  are  contained  in  it,  the  bacteria  undoubtedly  are 
given  a  great  advantage  during  the  time  Vhich  elapses  before  this  poison 
is  entirely  absorbed.  Judging  from  the  multiplication  of  these  micro- 
phytes in  a  cultivation  liquid,  they  will,  under  favorable  conditions, 
double  their  number  in  about  one  and  one-half  hours ;  and  as,  accord- 
ing to  the  period  of.  incubation,  it  requires  about  eight  times  as  long  to 
double  their  number  in  the  body  of  the  bird,  we  have  some  data — though 
very  insufficient,  it  is  true — for  calculating  what  occurs  in  such  experi- 
ments. 

If  we  assume  the  effects  of  the  poison  persist  for  three  hours,  and 
owing  to  the  small  quantity  introduced  it  would  not  be  longer  than  this, 
the  multiplication  of  the  bacteria  inserted  with  the  poison  must  be  about 
as  rapid  as  in  the  cultivations  to  obtain  the  advantage  of  existing  in 
three  times  the  numbers  of  the  others  at  the  time  when  the  poison  has 
all  been  absorbed.  In  other  words,  it  is  plain  that  introducing  this  con- 
centrated poison  with  the  dilution  of  1  to  10,000  could  not  have  a  greater 
effect  than  trebling  the  strength  of  the  virus  at  the  start;  that  is,  mak- 
ing it  equal  to  a  dilution  of  1  to  3,000  in  salt  solution,  which  we  know  a 
considerable  proportion  of  birds  are  perfectly  able  to  resist. 

The  concentration  of  the  chemical  products  introduced  with  the  bac- 
teria is,  therefore,  of  much  less  consequence  than  the  number  of  the 
parasites,  for  the  latter  are  producing  this  poison  continually,  while 
that  which  gains  entrance  with  them  is  soon  absorbed.  If  a  large  num- 
ber of  bacteria  are  placed  in  the  tissues  their  products  at  once  over- 
whelm the  animal  cells  nearest  to  them,  allowing  tkeir  multiplication  to 
continue  with  considerable  rapidity,  and  before  the  system  has  time  to 
become  inured  to  these  products  they  have  advanced  step  by  step  till 
the  whole  body  is  invaded,  and  the  narcotic  is  produced  in  such  vast 
quantities  that  a  recovery  becomes  next  to  impossible.  On  the  other 
hand,  When  but  a  few  bacteria  find  their  way  into  the  tissues,  the  poison 
produced  at  first  is  only  sufficient  to  lower  the  vitality  without  entirely 
arresting  the  fanctions  of  the  cells ;  the  bacteria  increase  in  number  but 
slowly,  and  the  poison  being  continually  absorbed  the  cells  of  the  whole 
body  become  gradually  inured  to  itj;  the  quantity  produced  increases 
so  slowly  that  the  advantage  is  with  the  animal  cells,  and  before  the 
bacteria  have  advanced  beyond  the  locality  where  planted  the  bird  has 
acquired  an  immunity,  and  the  parasite  is  destroyed  for  want  of  free 
oxygen. 
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THE  AMOUNT  OP  THE  CHEMICAL  PRODUCTS  REQUIRED  TO  PRODUCE 

INSUSCEPTIBILITY. 

Toussaint,  at  first,  and  others  since,  have  ooncluded  that  a  small 
amount  of  the  chemical  products  formed  during  the  multiplication  of  pa- 
thogenic bacteria,  if  introduced  into  the  system  of  a  susceptible  animal, 
would  grant  immunity  from  that  particular  disease  in  the  future.  The 
amount  supposed  to  be  required  was  only  one  or  two  drachms  of  a  cul- 
tivation liquid,  or  of  the  virulent  liquids  of  the  sick  or  dead  body,  and 
this  was  to  be  previously  devitalized  by  heating  to  a  sufficient  degree  to 
destroy  the  virulent  germs,  or  by  mixing  with  disinfectants  that  would 
insure  the  same  result. 

In  my  last  report  I  detailed  eight  experiments  in  which  thirty-four 
fowls  were  used,  aud  from  which  I  concluded  that  the  devitalized  virus, 
to  the  amount  of  two  and  one-half  cubic  centimeters  (half  a  drachm), 
Hiigbt  be  injected  hypodermically  into  birds  weighing  not  oveV  two 
pounds  without  producing  any  immunity  from  the  effects  of  subsequent 
inoculations.  This  amount  is  relatively  very  much  larger  than  that 
recommended  by  the  other  observers- referred  to  for  producing  immunity 
in  animals  weighing  from  fifty  to  two  hundred  pounds.  Toussaint's 
later  experiments,  as  weU  as  those  of  Pasteur,  made  to  test  the  question, 
have  demonstrated  that  the  immuifity  in  such  cases  was  due  to  a  mild 
attack  of  the  disease  which  resulted  as  a  consequence  of  some  of  the 
bacteria  escaping  destruction'  by  the  heating  process,  and  that  it  tras  in 
no  sense  the  effect  of  the  small  quantity  of  chemical  products  injected. 

There  is  good  reason  to  believe,  however,  though  ite  have  no  direct 
experimental  evidence  of  the  fact,  that  the  immunity  from  contagious  . 
diseases  is  really  due  to  the  effects  of  these  chemical  products,  but  evi- 
dently in  much  larger  doses  than  has  been  supposed,  and  sustained  for 
a  considerable  time.  When  a  fowl  has  an  attack  of  cholera  it  is  gen- 
erally one  or  two  weeks  before  the  signs  of  recovery  are  at  all  plain. 
Now,  if  we  consider  that  the  virulent  liquids  in  the  bird's  body  repre- 
sent one-half  its  weight,  it  is  plain  that  it  is  continually  under  the  influ- 
ence of  an  amount  of  the  chemical  products  contained  in  one  to  two 
pints  of  cultivation  or  other  virulent  liquids.  But  since  the  effeets  of 
the  poison  contained  in  one  pint  of  cultivation  liquid  are  only  sufficient 
to  keep  up  its  peculiar  manifestations  for  abouUwelve  hours,  when  this 
lias  been  injected  into  the  tissues  of  a  healthy  bird,  we  may  conclude 
that  during  the  course  of  the  disease  the.  bird  must  be  subjected  every 
twenty-four  hours  to  at  least  the  amount  of  poison  contained  in  a  quart 
of  virulent  cultivation  liquid.  In  ten  days  this  would  reach  the  equiva- 
lent of  two  and  one-half  gallons  of  virulent  liquid. 

In  the  case  of  vaccinations  with  diluted  virus,  since  the  multiplication 
of  the  bacteria  is  confined  to  the  locality  where  introduced,  the  amount 
of  chemical  products  develoj>ed  must  be  very  much  less.  The  repro- 
duction probably  occurs  in  the  lymph  spaces,  but,  as  the  liquid  is  being 
continually  removed  and  fresh  supplied  in  its  place,  there  is  no  data  for 
estimating  the  quantity  acted  upon  in  the  course  of  a  day.  To  produce 
complete  immunity  this  multiplication  go6s  on  for  from  two  to  three 
weeks,  or  even  longer,  and  therefore  the  quantity  of  chemical  products 
poured  into  the  circulation  during  the  whole  tune  must  be  very  con- 
siderable. In  some  cases,  however,  when  the  bacteria  have  reached 
the  general  circulation  within  about  a  week  after  the  local  lesion  became 
apparent,  the  disease  assumed  a  mild  form  from  the  beginning  and  lasted 
but  a  few  days,  so  that  a  considerable  degree  of  immunity  musft  have 
been  produced  in  this  time.    I  have  made  but  one  experiment  on  this 
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point,  which,  so  far  as  it  goes,  supports  the  view  that  a  large  amount  of 
the  chemical  products  must  be  required  to  produce  any  immunity : 

Experiment  No.  64. — The  two  birds  on  which  experiments  were  made  to  test  the 
effects  of  the  extract  of  cultivation  liquids,  prepared  by  evaporation  over  a  water-bath, 
received  quantities  of  this  hypoderniicaUy  as  follows : 


Date. 

Quantity  of  cul- 
tivation liauid 
represented  by 
the  extract. 

No.1. 

No.  2. 

November  8. 

Ounce*. 
6 

Ounces. 

November  9 

15 

December  7 

4 

6 
2 

1 
2 

4 

December  8..... 

6 

December  0 

2 

December  18 

1 

December  15. ....... ...... 

2 

V      Total • 

21 

to 

The  quantity  of  virus  represented  by  the  extract  administered  to  these  birds  was, 
therefore,  very  considerable,  and  many  times  as  much  as  has  been  used  for  the  same 
purpose  by  investigators.  Did  this  produce  any  immunity?  If  inoculated  with 
strong  virus  and  the  disease  was  contracted,  the  question  would  not  be  answered ;  we 
could  only  conclude  that  complete  insusceptibility  had  not  been  acquired.  As  all 
the  other  birds  of  this  lot  had  developed  marked  local  lesions  when  inoculated  with 
virus  diluted  from  1  to  2,500  to  1  to  10,000,  it  was  decided  to  inoculate  these  with  a  dilu- 
tion of  1  to  2,500.  If,  now,  they  had  acquired  complete  immunity,  no  loeal  lesion  would 
develop ;  while  if  the  immunity  was  partial,  we  should  see  a  lesion  greater  or  less,  ac- 
cording to  circumstances.    The  inoculation  was  made  by  lancet  puncture  December  21. 

December  28. — Both  have  plain  local  lesion,  though  not  very  marked.  The  one  that 
received  the  greater  amount  of  the  extract  has  the  plainer  lesion,  while  the  other  has 
but  a  slight  swelling,  with  little  enlargement  of  the  blood-vessels. 

December  29. — Local  lesion  very  plain  in  both ;  there  are  also  general  symptoms  of 
the  disease,  particularly  dullness,  loss  of  appetite,  and  yellow  urates. 

December  30.— Both  very  sick. 

December  31. — One  dead. 

January  2.— The  second  one  dies. 

It  is  plain  that  the  extract  of  virus  as  made  and  nsed  in  this  case  did 
not  conifer  the  least  immunity  from  the  disease.  It  would  be  premature 
to  conclude  from  this  experiment,  however,  that  the  chemical  products 
formed  by  the  bacteria  are  incapable  of  this  effect.  It  is  evident  that 
volatile  bodies  may  have  escaped  during  the  concentration  at  so  high  a 
temperature,  or;  which  is  more  probable,  that  the  extract  should,  per- 
haps, be  administered  in  smaller  doses,  but  more  frequently  and  for  a 
greater  length  of  time. 

PART  IV.—INVESTIGATIONS  OF  SOUTHERN  CATTLE  FEVER. 

Judging  from  the  knowledge  of  this  disease  heretofore  acquired,  its 
investigation  requires  not  only  the  utmost  delicacy  in  the  methods  of  re- 
search,  but  also  unusual  care  to  avoid  errors  in  the  conclusions  reached. 
If  we  attempt  this  investigation  within  the  permanently-infected  dis- 
trict, we  soon  learn  that  the  cattle  here  have  acquired  a  certain  insus- 
ceptibility to  the  affection  Which  destroys  their  usefulness  as  experi- 
mental animals;  and  if,  to  obviate  this  difficulty,  we  bring  animals  for 
experimental  purposes  from  beyond  this  district,  we  know  that  most  of 
the  animals  thus  introduced  contract  the  disease  in  a  few  days  or  weeks 
without  inoculation.     If  inoculation  experiments  are  instituted  with 
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such  cattle  the  conclusions  from  them  must  be  most  unsatisfactory,  if 
not  absolutely  worthless ;  for  how  can  it  be  known  that  the  disease,  if 
contracted  at  all,  is  not  spontaneous,  or  due  to  germs  introduced  with 
the  air,  food,  or  drink  f 

Even  the  border  of  the  infected  district  is  not  free  from  these  objec- 
tions. ,  The  roads  and  pastures  are  many  of  them  infected,  and  though 
a  larger  proportion  of  the  cattle  are  susceptible,  it  is  impossible  to  say 
which  have  been  exposed  to  the  contagion;  It  is  true  a  locality  may 
be  selected  outside  of  this  district,  but  near  the  border  the  people  are 
already  alarmed  at  the  extension  of  the  malady  and  are  unwilling  to 
have  it  brought  on  their  lands  for  any  reasonable  consideration;  and  at 
a  distance  it  is  found  impossible  to  transport  the  liquids  and  organs  of 
dead  animals,  in  the  hot  days  of  summer,  without  their  undergoing  de- 
composition—a change  which  is  destructive  to  most  kinds  of  virus. 

As  a  plan  of  operation  for  the  short  period  during  which  the  disease 
occurs,  it  was  determined  to  study  its  characteristics  in  the  early  part 
of  the  season  at  Atlanta,  by  introducing  cattle  from  outside  of  the  in- 
fected region;  and  it  was  hoped  that  any  fungi  in  the  blood  or  organs 
might  be  discovered  either  by  direct  microscopicalobfeervationorby  cul- 
tivation experiments.  As  the  season  advanced  the  studies  were  to  be 
continued  along  the  border  line  of  the  district,  with  a  view  of  testing 
such  conclusions  by  inoculation  as  were  reached  by  the  earlier  studies. 

While  at  Atlanta  I  learned  what  had  not  before  been  suspected,  that 
the  native  cattle  of  this  region  are  very  frequently  subject  to  attacks  of 
this  disease,  either  in  isolated  cases  or  in  very  considerable  numbers  at 
a  time.  It  seemed  to  me  that  such  attacks  were  mostly  confined  to  the 
lately  introduced  breeds,  as,  for  example,  the  Jerseys,  which  are  now  the 
favorite  cattle  in  this  section ;  but  1  was  assured  by  the  cattle-raisers 
that  the  native  mongrels  were  also  quite  subject  to  it. 

And  here  I  desire  to  acknowledge  my  indebtedness  to  Commissioner 
Henderson,  of  the  State  Agricultural  Department,  who  kindly  placed 
the  laboratory  and  everything  connected  with  it  at  my  disposal ;  also  to 
Colonel  Newman  and  Dr.  Pratt,  of  the  same  department,  for  much  in- 
formation and  assistance.  To  Judge  John  L.  Hopkins,  of  Atlanta,  I 
am  under  special  obligations  for  his  willingness  and  evident  desire  to  as- 
sist the  work  at  all  times  with  his  extensive  knowledge  and  valuable 
counsel. 

July  5 1  made  an  examination  of  a  Jenpey  heifer  fourteen  months  old 
that  had  been  dead  but  three  or  four  hours.  She  had  been  purged  with 
salts  early  in  the  disease,  the  impression  here  being  at  the  tim*  that  in 
all  cases  where  the  bowels  were  thoroughly  evacuated  and  kept  in  lax- 
ative condition  the  animals  would  recover.  This  conclusion  i$  due  to 
the  mildness  of  many  cases  of  the  disease  at  the  South,  and  has  little 
more  foundation  than  that  peach-leaf  tea,  calomel,  or  other  drugs  very 
generally  used  are  specifics.  Though  not  specifics,  I" hasten  to  admit 
that  purgatives  are  quite  generally  useful,  and  undoubtedly  at  times 
save  cases  which  without  them  would  prove  fatal. 

In  this  animal  the  digestive  organs  were  in  an  almost  normal  condi- 
tion ;  the  contents  of  the  manifolds  were  moist ;  the  mucous  membrane 
of  the  fourth  stomach  but  slightly  reddened ;  the  duodenum  contained 
considerable  bile,  but  the  organ  was  not  changed  from  its  appearance  in 
health.  The  liver  was  enlarged  and  somewhat  softened ;  the  gall-blad- 
der greatly  distended  with  thick  flocculent  bile ;  the  spleen  was  greatly 
enlarged,  nearly  black  in  color,  and  on  section  proved  to  be  greatly  dis- 
integrated and  of  a  semi-fluid  consistence.  The  kidneys  were  in  places 
nearly  black  and  evidently  enlarged ;  the  bladder  but  partially  dis- 
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tended,  with  urine  of  normal  appearance,  though  daring  the  coarse  of 
sickness  the  urine  had  been  red. 

At  this  time  my  own  apparatus  was  unpacked,  and  with  the  kind  per- 
mission of  Professor  Land  I  made  a  number  of  vacuum  tubes  in  his 
laboratory  for  this  occasion,  but  owing  either  to  too  rapid  work  or  to  be- 
ing unaccustomed  to  the  apparatus,  most  of  the  tubes  did  not  prove  to 
be  vacuums,  and  but  a  few  could  be  filled  satisfactorily.  Unfortunately 
these  few  were  either  cracked  or  broken  on  their  way  to  the  laboratory, 
six  miles  distant. 

The  next  day  the  contents  of  the  most  perfect  vacuum  tubes  were 
carefully  examined.  The  bile  contained  very  fine  spherical  granules, 
single  or  united  by  twos,  also  a  few  rod  bacteria.  The  blood  from  the 
portal  vein  contained  both  granules  and  rod  bacteria.  The  blood  from 
the  heart  contained  only  tjie  granules,  which  stained  very  imperfectly, 
if  at  all,  with  aniline  violet.  These  granules,  while  they  had  the  gen- 
eral form  of  micrococci,  we^e  without  other  than  the  Brownian  move- 
ment, and  it  was  impossible  to  say  if  they  were  living  organisms  or 
dibris  of  tissues  or  blood  globules. 

Parts  of  the  liver  and  spleen  were  placed  in  alcohol  for  a  week  and 
then  cut  into  sections  and  stained  with  aniline  violet  or  hsematoxylon 
and  mounted  in  Canada  balsam.  •  These  were  then  carefully  examined 
with  both  the  water  immersion  and  homogeneous  immersion  lenses 
(one-fifteenth  inch).  All  of  the  specimens  showed  granules  similar  to 
those  seen  in  the  blood,  some  being  in  small  clusters,  but  none  stained 
very  deeply  with  either  agent. 

Other  pieces  of  these  glands  were  hardened  by  placing  for  two  weeks 
in  chromic  acid  and  alcohol,  after  which  very  thin  sections  comld  be  cut 
without  difficulty ;  the  appearance  of  the  sections  was  not  changed  by 
the  process,  however,  the  granules  being  in  all  cases  present. 

The  20th  of  August  I  learned  that  a  Jersey  cow  had  just  died  at  New- 
nan,  40  miles  from  Atlanta,  and  taking  the  first  train  I  was  able  to  make 
an  examination  and  fill  vacuum  tubes  with  the  liquids  of  the  body  within 
about  seventeen  hours  after  death.  At  this  time  there  was  no  offensive 
odor  or  other  evidence  of  decomposition.  The  mucous  membrane  of  the 
stomach  and  intestines  was  much  congested ;  the  liver  somewhat  dis- 
colored, and  the  blood  imperfectly  coagulated.  The  bladder  was  greatly 
distended  with  urine  of  a  bright-red  color.  The  most  remarkable  change, 
however,  was  in  the  spleen.  This  organ  wasof  a  deep- black  color,  greatly 
enlarged,  and  when  a  slight  cut  was  made  into  it  most  of  the  contents 
escaped  in  the  form  of  a  thick,  black  liquid.  Blood  from  the  heart  and 
urine  from  the  bladder,  taken  in  vacuum  tubes  with  suitable  precau- 
tions, were  found  to  contain  several  varieties  of  bacteria,  and  were  con- 
sequently useless  as  a  guide  to  determine  the  particular  organism,  if 
any,  which  is  present  in  this  disease.  Incipient  putrefaction  was  evi- 
dently in  progress  at  the  time  of  the  autopsy. 

These  were  the  only  postmortem  examinations  that  I  had  an  oppor- 
tunity of  making  at  Atlanta.  My  main  reliance  for  fresh  material  to 
work  with  was  upon  three  head  of  cattle  shipped  from  Tennessee,  which 
arrived  June  25,  two  of  which  were  immediately  placed  upon  a  pasture, 
where  they  remained  until  the  first  of  September  without  exhibiting 
any  symptoms  whatever  of  the  disease.  The  other  was  kept  stabled 
anil  also  remained  in  perfect  health.  Men  who  had  dealt  in  cattle  for 
years  assured  me  that,  as  a  rule,  those  brought  from  Tennessee  to  At- 
lanta in  summer  would  sicken  in  two  or  three  weeks,  and  that  the  ex- 
ceptions were  rare  indeed.  It  is  possible  that  the  exceptional  character 
of  the  season  had  something  to  do  with  tho  healthfulness  of  these  cattle, 


REPOBT  OP  THE  VETERINARY  DIVISION.  308 

but  ft  has  been  supposed  that  such  very  hot  and  dry  summers  were 
those  in  which  the  disease  was  most  fatal. 

The  fact  that  cattle  may  thus  be  taken  to  parts  of  the  infected  district 
and  kept  two  months  during  the  hot  summer  weather,  as  was  the  case 
with  these  cattle,  or  a  whole  year,  as  has  happened  in  other  instances, 
indicates  that  the  germs  of  this  malady  may  not  be  so  universally  present 
as  has  been  supposed.  If  this  should  prove  true  there  would  be  reason 
to  hope  that  a  proper  system  of  disinfection,  combined  with  plowing 
and  burning  pastures  that  are  infected,  might  prevent  it  among  new 
arrivals  or  eradicate  it  entirely. 

September  28  I  made  an  autopsy  of  a  cow  at  Hendersonville,  N.  C, 
that  had  been  affected  four  days  with  this  disease.  She  died  about  noon, 
and  was  examined  between  three  and  five  o'clock  in  the  afternoon. 
The  most  noticeable  lesions  were  as  follows:  The  flat  colored  yellow; 
the  blood  imperfectly  coagulated;  the  liver  enlarged  and  gall-bladder 
much  distended;  the  spleen  enlarged  and  of  a  dark  color,  but  uot  dis- 
organized; the  mucous  membrane  of  the  fourth  stomach,  near  the  pyloric 
extremity,  was  covered  with  erosions  and  much  congested;  the  duode- 
num was  also  congested;  the  heart,  particularly  about  the  apex,  was 
studded  with  petechias;  the  bladder  was  distended  with  a  fluid  having 
about  the  appearance  of  venous  blood;  the  kidneys  were  engorged  and 
of  a  very  dark  hue.  The  manifolds,  which  many  suppose  to  be  con- 
stantly impacted  with  dry,  hard  food  in  this  disease,  were  here  perfectly 
normal. 

Vacuum  tubes  were  filled  from  the  jugular  of  this  animal  and  sealed 
with  perfect  success.  When  examined  microscopically  this  blood  was 
remarkable  for  the  small  number  of  red  globules,  and  the  very  large 
number  of  fine  granules,  which  former  observers  have  had  little  hesita- 
tion in  pronouncing  to  be  micrococci.  Whether  this  was  their  nature 
or  not  could  only  be  decided  by  cultivation  experiments  and  not  by 
direct  examination.  Accordingly  a  number  of  cultivation  tubes  were 
prepared  and  charged  with  infusion  of  beef,  filtered  to  perfect  trans- 
parency, and  neutralized  with  liquor  potassae.  These  were  carefully 
sterilized,  and  to  three  was  added  small  portions  of  the  blood.  Alter 
forty-eight  hours  in  the  incubator  one  became  turbid,  and  on  examina- 
tion was  found  to  contain  rods  answering  to  the  description  of  the  Bar 
cillus  subtilisj  the  other  two  were  under  observation  for  several  weeks 
but  remained  transparent,  and  when  finally  examined  were  found  per- 
fectly free  from  organisms  of  any  kind.  The  conclusion  was  unavoidable 
that  the  granules  seen  in  the  blood  were  dibris  of  cells,  probably  of  the 
red  corpuscles,  and  that  if  the  disease  was  due  to  a  fungus  this  did 
not  exist  in  the  blood. 

The  inoculation  experiments  which  I  have  made  will  confirm  this  con- 
clusion, if  I  mistake  not,  and  will  also  throw  some  light  upon  the  nature 
of  the  disease.  The  first  of  these  was  made  in  November,  1879.  The 
material,  blood  and  bile,  was  obtained  from  a  youug  bull  slaughtered 
during  the  progress  of  tne  malady^  the  svmptoms  being  very  plain  and 
the  hematuria  marked.  The  calf  inoculated  was  six  or  eight  months 
old,  and  could  by  no  possibility  have  ever  been  previously  exposed  to 
the  virus.  The  blood  and  bile  were  preserved  ten  days  before  an  animal 
could  be  procured  to  inoculate,  but  were  still  without  unpleasant  odor; 
the  coagulum  of  the  blood  was  as  perfect  as  when  first  formed  and  the 
globules  were  of  normal  appearance.  November  7  this  calf  was  inocu- 
lated on  the  right  side  of  the  neck  with  bile  diluted  with  two  parts  of 
water  and  on  the  left  side  with  blood  diluted  to  the  same  extent.  Two 
days  later  some  of  the  bile  and  a  few  drops  of  the  blood  were  given  with 
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the  food.  No  results  following,  twenty  drops  of  a  mixture  of  the  blood 
and  bile  dilated  with  an  equal  volume  of  salt  solution,  were  injected 
hypodermically  at  the  side  of  the  neck.  This  was  on  the  14th  of  Novem- 
ber and  was  followed  by  a  hard,  tender  swelling  and  some  stiffness  of 
the  neck,  all  of  which  disappeared  within  a  day  or  two.  This  calf 
remained  in  good  health  and  certainly  had  no  symptoms  of  Southern 
fever.  Was  the  virus  of  the  blood  and  bile  in  this  case  destroyed  by 
long  keeping  t  Or  may  we  assume  that  the  virus,  if  any  exists,  does  not 
multiply  in  these  liquids  t  Evidently  we  cannot  decide  such  important 
questions  from  such  an  experiment,  and  we  must  torn  to  the  later  inoc- 
ulations for  more  light. 

September  14, 1881, 1  learned  of  the  death  of  a  cow  from  this  disease, 
three  miles  from  Hendersonville,  N.  O.,  and  when  I  arrived  at  the  farm 
she  was  already  buried,  though  death  had  occurred  but  three  or  four 
hours  before.  However,  we  opened  the  pit  and  I  filled  a  syringe  holding 
5  cubic  centimeters  with  blood  from  the  jugular,  and  injected  the  whole  at 
once  into  the  subcutaneous  tissue  of  the  neck  of  a  yearling  calf  which 
had  been  running  upon  the  same  range  as  the  cow  that  had  just  died. 
This  calf  never  showed  the  feast  symptom  of  Southern  fever.  Here,  again, 
there  is  some  reason  for  doubt  as  to  the  interpretation  to  be  given  to 
our  experiment.  The  calf  had  been  running  on  the  same  range  as  the 
cow,  and  was  probably  exposed  to  the  same  sources  of  infection — why 
had  it  escaped!  Was  it  in  a  degree  insusceptible,  as  happens  with  so 
many  fowls  inoculated  with  cholera  virus  t  Or  may  we  conclude  that  the 
blood  was  free  from  any  virulent  principle.? 

September  29  the  following  six  animals  received  liquids,  which  it  was 
supposed  might  contain  the  virus  either  hypodermically  or  administered 
with  water  as  a  drench.  The  liquids  were  obtained  the  afternoon  of  the 
preceding  day  from  the  cow,  the  lesions  of  which  have  already  been 
enumerated.  The  inoculations  were  made  between  9£  and  10£  a.  qu,  or 
within  twenty-two  hours  after  the  death  of  the  cow : 

No.  1. — Yearling  bull.  Inoculated  by  hypodermic  injection  of  5  cubic  centimeters  of 
blood  containing  scraped  pujp  of  spleen. 

No.  2.— Red  cow.  Ifypoddrmio  injection  of  5  cubic  centimeters  of  blood,  with  scraped 
pulp  of  spleen;  also  drenched  with  a  mixture  of  blood,  urine,  and  bile. 

No.  3. — Black  heifer.    IJypodermio  injection  of  5  cubic  centimeters  of  bile. 

No.  4.— Three-year-old  bull.    Drenched  with  one  ounce  of  urine. 

No.  5.— Two-year-old  steer.    Drenched  with  one  ounce  of  bile. 

No.  6. — Spotted  cow.    Hypodermic  injection  of  6  cubio  centimeters  of  urine. 

The  liquids  were  in  all  cases  injected  under  the  skin  of  the  side  of  the 
neck. 

These  animals  were  at  such,  a  distance  from  me  that  daily  examina- 
tions were  impossible,  but  no  symptoms  of  importance  could  escape  the 
notice  of  the  attendants,  who  were  familiar  with  the  appearance  of  cat- 
tle affected  with  this  disease. 

Within  two  or  three  days  after  inoculation  a  hard  swelling  2  or  3 
inches  in  diameter  appeared  at  the  point  where  the  injection  of  blood 
and  splenic  pulp  was  made  in  No.  1,  and  also  where  the  bile  was  in- 
jected into  the  neck  of  No.  3.  No  other  symptoms  were  noticed  until 
October  13,  when  the  red  cow  was  noticeably  dull,  with  emaciated  ap- 
pearance, drooping  head  and  weakness,  and  unsteadiness  of  posterior 
parts.  A  critical  examination  was  then  made  of  all  with  the  following 
results: 

No.  1. — Swelling  size  of  a  goose  egg  at  the  point  of  inoculation,  soft  and  fluctuating; 
respiration  and  circulation  much  accelerated.    Temperature  107}°  F. 
No.  % — Appearance  as  noted  above.     Temperature  108°. 
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X0m  3, — Hard  swelling  at  point  of  inoculation ;  otherwise  no  abnormal  appearance. 
Temperature  103f °. 

No.  4. — Appears  well.    Temperature  103}°. 

No.  5. — Appears  well.    Temperature  104°. 

No.  6. — Appears  welL    Tomperature  102J°. 

[The  temperature  at  this  examination  was  taken  between  2  and  3  o'clock  on'  a  warm 
day.    The  next  morning  the  temperature  of  No.  1  was  106*°  and  of  No.  2  106J°.  1 

October  17  the  temperature  of  No.  1  was  105° ;  that  of  No.  2, 106°  ;  of  No.  5, 102}°. 
The  remaining  animals  appeared  so  well  that  their  temperature  was  not  taken. 

October  24  the  temperature  of  No.  1  was  102*° ;  of  No.  2, 104° ;  and  of  No.  3, 102$°. 

The  cow  evidently  had  a  very  severe  attack  of  the  disease,  and  for  a 
time  it  seemed  impossible  that  she  could  recover;  she  was  excessively 
emaciated  and  scarcely  able  to  walk.  The  bull,  on  the  contrary,  was 
not  very  noticeably  affected,  and  had  it  not  been  for  the  high  temper- 
ature its  sickness  would  have  been  somewhat  doubtful.  The  remainder 
of  the  cattle  entirely  escaped  all  symptoms  of  the  disease. 

The  first  question  that  suggests  itself  is,  why  were  only  two  out  of 
the  six  affected  when  all  received,  in  one  way  or  another,  some  of  the 
liquids  from  the  same  dead  animal t  As  all  of  these  experimental  ani- 
mals were  purchased  entirely  beyond  the  infected  district,  and  as  ninety 
per  cent,  of  such  cattle  are  usually  susceptible  to  this  oisease,  we  can 
only  conclude  that  the  exemption  of  four  of  the  animals  was  due  to  their 
not  receiving  the  virus  of  the  disease.  In  other  words,  the  bile  and 
urine  did  not  contain  the  disease  germs. 

It  is  unfortunate  that  the  animal,  which  I  intended  should  receive  a 
hypodermic  iiyection  of  pure  blood,  escaped  from  the  inclosure  before 
the  inoculations  were  made ;  but  since  the  urine  contains,  besides  the 
coloring  matters  of  the  blood,  more  or  less  perfect  red  corpuscles  as 
well,  I  think  we  may  conclude  that  if  the  blood  were  virulent  the  urine 
would  also  be.  As  the  animal  which  received  the  urine  by  the  digest- 
ive tract  and  also  the  one  that  had  an  hypodermic  injection  of  a  con- 
siderable quantity  of  the  same  liquid  were  both  unaffected  by  it,  I  am 
inclined  to  accept  this  as  a  confirmation  of  my  previous  inoculation  and 
cultivation  experiments  with  blood,  and  to  conclude  that  this  liquid  is 
also  free  from  the  virulent  principle. 

The  spleen  being  the  organ  that  is  usually  most  affected,  it  is  not  sur- 
prising that  its  pulp  should  contain  the  virus ;  and  in  the  cases  where 
this  was  used  as  the  inoculating  material,  and  in  only  these,  was  the  af- 
fection transmitted.  These  experiments,  then,  appear,  to  throw  much 
light  upon  those  characters  of  the  disease  which  are  so  peculiar  that  a 
celebrated  English  veterinarian  is  reported  to  have  spoken  of  them  with 
an  incredulous  tone,  as  being  a  romance  in  pathology.  I  refer,  of  course, 
to  the  well-ascertained  facts  that  cattle  from  the  infected  districts,  though 
in  the  best  of  health,  distribute  the  disease  germs  among  susceptible 
cattle  which  run  upon  the  same  pastures,  while  the  really  sick  animals 
are  incapable  of  transmitting  the  disease  in  any  way. 

The  pastures  in  the  infected  district  being  covered  with  immense  num- 
bers of  the  disease  germs,  it  is  not  to  be  wondered  at  that  the  digestive 
organs  of  cattle  pasturing  upon  them  should  become  vast  reservoirs  of 
such  germs  from  which  they  are  distributed  with  the  excrement.  These 
cattle  are  insusceptible  to  the  disease,  and  consequently  the  germs  only 
multiply  within  the  digestive  organs;  and  it  is  not  difficult  to  see  how 
such  healthy  cattle  may,  for  a  number  of  weeks  after  removal  to  unin- 
fected districts,  continue  to  distribute  the  disease  germs  and  to  thus  de- 
stroy all  susceptible  animals  on  the  same  pastures. 

The  multiplication  of  the  contagious  germs,  now  generally  admitted 
to  occur  in  the  alimentary  tract  in  cases  of  typhoid  fever,  human  and 
fowl  cholera,  is  sufficient  evidence  that  this  theory  has  nothing  improb- 
20  AG 
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able  about  it ;  indeed,  I  think  it  is  the  only  theory  that  can  bear  a  careful 
consideration.  This  much  accepted,  the  first  part  of  our  mystery  disap- 
pears, and  we  can  see  very  well  how  the  healthy  southern  cattle  may  be 
the  means  of  infecting  the  pastures  to  which  they  are  token. 

But  if  the  disease  is  contracted  from  the  pastures;  if  it  is  even  in- 
oculable,  how  can  it  be  that  the  really  sick  animals  may  be  placed  upon 
the  same  pastures  with  susceptible  well  ones  with  such  perfect  impunity 
that  in  thousands  of  instances  but  one  or  two  cases  have  occurred  in 
which  the  transmission  in  this  manner  has  been  suspected?  This  has 
certainly  been  heretofore  an  unfathomable  problem,  but  if  we  accept  the 
results  of  these  experiments  this  point  is  now  as  clear  as  the  other.  If 
the  urine  and  bile  are  free  from  the  disease  germs,  and  particularly  if 
they  do  not  multiply  within  the  blood-vessels,  then  their  growth  must 
be  confined  to  the  lymphatics,  probably  almost  entirely  to  those  of  the 
liver  atad  spleen  and  the  large  glands  in  the  abdominal  cavity.  In  that 
case  there  is  no  way  in  which  they  could  leave  the  body  of  the  sick 
animal,  and  transmission  of  the  disease  by  ordinary  means  becomes  im- 
possible. 

It  may  be  objected  to  this  view,  that  if  the  germs  multiply  in  the 
digestive  organs  of  well  animals  this  should  equally  occur  in  the  sick 
ones,  and  thus  pastures  would  be  infected  by  the  one  as  readily  as  by 
the  other.  The  fact,  however,  that  sick  animals  usually  contract  the 
disease  on  pastures  but  recently  infected  would  indicate  that  a  much 
smaller  number  of  germs  would  be  ingested;  most  of  these,  perhaps, 
would  find  their  way  into  the  lymphatics,  and  the  remainder  would  be 
in  too  small  number  to  make  headway  against  the  hosts  of  septic  bac- 
teria which  always  inhabit  these  organs.  This,  at  least,  would  be  in 
accordance  with  what  is  known  of  the  life-history  of  many  kinds  of  such 
minute  organisms. 

The  very  marked  changes  which  occur  in  the  blood  in  cases  of  Southern 
fever,  particularly  the  destruction  of  the  red  globules,  and  the  passage 
of  their  ddbria  and  dissolved  coloring  matter  into  the  urine,  might  also 
be  taken  as  weighing  against  my  conclusions,  and  to  indicate  that  the 
virus  must  multiply  in  the  bl#od;  but  with  the  little  knowledge  that  we 
have  of  the  manner  in  which  these  phenomena  occur  such  an  objection 
can  hardly  stand  against  a  number  of  experiments  which  mutually  con- 
Arm  each  other. 

Dr.  Stiles,  of  the  Metropolitan  Board  of  Health,  concluded,  in  1868, 
that  these  changes  in  the  blood  and  the  hematuria  were  explicable  on 
the  supposition  that  bile  found  its  way  into  the  blood-stream  in  conse- 
quence of  the  distended  condition  of  the  gall-bladder  and  biliary  radicles. 
This  is  certainly  a  very  plausible  theory,  and  of  itself  does  away  with 
the  objection.  My  own  late  experiments  with  fowl  cholera  show  that 
the  bacteria  of  this  disease  form  a  chemical  substance  which,  if  injected 
in  large  quantities,  produces  not  only  the  general  symptoms  of  the  dis- 
ease, but,  what  is  very  surprising,  the  marked  coloration  of  the  renal 
excretion  as  it  occurs  in  this  malady.  Whether  the  yellow  coloration  of 
this  excretion  in  fowl  cholera  is  due  to  causes  similar  to  those  which 
produce  the  red  coloration  in  Southern  fever  is  more  than  our  present 
knowledge  will  justify  us  in  saying,  but  that  there  is  a  certain  parallel 
in  the  two  phenomena  seems  very  probable. 

With  such  facts  before  uek  it  seems  to  me  I  have  hardly  gone  too  for 
in  accepting  the  results  of  the  few  experiments  I  have  made,  and  in  con- 
cluding from  them  that  the  growth  of  the  virus  in  this  disease  is  confined 
to  the  lymphatics,  and  probably  to  those  of  the  large  internal  glands, 
from  which  their  distribution  cannot  occur  in  any  ordinary  cases. 
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PART  V.— PROGRESS  OF  THE  YEAR  IN  THE  PREVENTION 
OF  CONTAGIOUS  DISEASES. 

PASTEUR'S  METHOD  OP  VACCINATION. 

The  great  event  of  the  year  is  undoubtedly  the  complete  success  of  M. 
Pasteur's  method  of  vaccination  for  charbon,  a  discovery  which  followed 
naturally  enough  from  his  investigation  of  the  modifications  which  occur 
in  cultivations  of  fowl-cholera  virus  from  five  to  eight  months  old,  but 
the  importance  of  which  cannot  be  overestimated. 

Six  years  ago  the  essential  nature  of  the  virus  in  the  different  con- 
tagious diseases  was  generally  considered  as  an  impenetrable  mystery, 
and  the  phenomena  of  these  diseases  were  inexplicable  by  the  most 
ingenious  hypotheses.  The  investigations  of  Dr.  Koch,  published  in 
1876,  let  in  the  first  ray  of  light  by  demonstrating  the  identity  of  the 
Bacillus  anthracis  with  the  contagion  of  this  disease,  and  they  satisfac- 
torily explained  to  the  scientific  mind  many  phenomena  in  regard  to 
that  particular  affection  which  had  before  baffled  the  closest  students. 
These  discoveries  were  the  result  ofjaboratory  work ;  they  followed  from 
strictly  scientific  methods  of  research,  and  doubts  were  at  once  raised 
in  regard  to  their  value.  Were  investigations  in  the  laboratory  with  mice 
of  any  value  to  the  practical  veterinarian  who  is  called  upon  to  face  the 
charbon  of  sheep  and  cattle  and  horses  in  the  open  field  f 

We  had  been  so  often  baffled  in  our  attempts  to  prevent  and  cure  this 
terrible  affection  which  makes  such  havoc  in  the  flocks  and  herds  of 
the  world,  and  from  which  man  himself  is  not  exempt,  that  our  impa- 
tience was  too  great,  and  we  looked  with  some  disdain  upon  explana- 
tions of  the  cause,  however  plausible  they  might  be,  when  they  were 
unaccompanied  by  a  tangible  remedy.  Disappointed  so  often,  we  were 
only  to  be  satisfied  by  a  complete  revolution  in  our  knowledge  of  this 
class  of  diseases,  a  revolution  sufficient  to  bring  with  it  the  means  of 
satisfactorily  controlling  them.  We  forgot  that  such  revolutions  require 
time. 

In  a  scientific  investigation  it  is  necessary  to  have  well-grounded 
elementary  facts  from  which  to  work,  just  as  it  is  necessary  to  have  a 
substantial  foundation  upon  which  to  erect  a  large  building.  In  the 
latter  case  it  does  not  matter  so  much  whether  we  have  stone  or  brick, 
or  even  piles  driven  through  many  feet  of  water  and  mud,  if  they  are 
only  firm  at  last;  and  in  the  former  case  we  have  teamed  that  the  ob- 
servations upon  mice,  rabbits,  and  Guinea  pigs  afforded  a  foundation 
as  valuable  as  those  upon  sheep  and  cattle.  In  the  beginning  of  such 
an  investigation,  when  every  step  of  the  way  must  be  groped  through 
the  most  profound  ignorance,  it  is  essential  to  use  for  experimental  pur- 
poses such  animals  as  are  cheap,  quickly  obtained,  and  easily  preserved 
and  managed ;  and  when  the  great  principles  which  underlie  all  natural 
phenomena  are  once  revealed,  we  may  proceed  to  apply  our  discoveries 
with  a  minimum  of  expense  and  labor.  On  the  other  hand,  if  we  begin 
with  tjjie  most  difficult  part  of  our  work,  without  the  assistance  afforded 
by  a  knowledge  of  elementary  principles,  the  chances  are  that  we  will 
only  meet  with  disappointment  and  failure,  as  have  so  many  who  have 
attempted  -an  investigation  of  contagious  diseases,  but  have  been  too 
impatient  to  begin  at  the  foot  of  the  ladder  and  ascend  a  single  round 
at  a  time. 

The  investigations  of  Koch  were,  therefore,  of  the  greatest  import- 
ance, because  they  proved  the  disease  was  caused  by  a  parasitic  bac- 
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terium  which  might  be  cultivated  in  suitable  apparatus  outside  of  the 
animal  body  without  losing  its  virulent  properties.  Here  three  points 
were  established,  every  one  of  which  was  necessary  before  the  discovery 
of  Pasteur  could  be  made.  With  this  foundation  it  was  possible  to 
bring  out  the  life-history  of  the  parasite;  it  was  possible  to  learn  that 
at  a  certain  elevated  temperature  it  would  live  and  multiply  without 
forming  spores ;  it  was  possible  to  learn  that  if  maintained  at  this  temp- 
erature without  renewing  the  cultivation  liquid,  for  a  certain  number 
of  days,  its  vigor  would  be  diminished  to  such  an  extent  that  it  could 
only  produce  a  mild  form  of  the  disease,  from  which  the  animal  would 
recover  and  be  from  that  time  insusceptible  to  the  most  infectious  virus. 
It  is  thus  that  one  fact  leads  to  another;  that  discoveries  of  the  greatest 
importance  are  only  made  possible  by  preceding  observations  that  at 
the  time  they  are  made  may  be  considered  of  little  practical  value :  and 
it  is  by  the  scrupulous  care  with  which  the  genuine  scientist  establishes 
every*  observation,  and  the  unbiased  record  of  the  same/ that  the  great 
achievements  of  modern  science  are  rendered  possible. 

There  were  those  who  doubted  the  discoveries  of  Koch,  however,  as 
there  were  others  who  did  not  hesitate  to  discredit  those  of  Pasteur; 
but  how  soon  was  their  work  to  be  vindicated,  and  what  a  glorious 
vindication ! 

The  first  public  experiment  was  made  by  Pasteur  at  PouiUyle-Fortj 
where  the  SociitS  cP Agriculture  of  Melun  placed  at  his  disposition  58 
sheep.  2  goats,  and  10  head  of  cattle.  The  5th  of  May  24  of  the  sheep, 
1  goat,  and  6  cows  each  received  a  hypodermic  injection  of  five  drops 
of  attenuated  charbon  virus.  Twelve  days  later  the  same  animals  re- 
ceived a  second  inoculation  with  a  virus  also  attenuated  but  more  viru- 
lent than  the  first  May  31  the  protective  effects  of  these  inoculations 
were  tested  by  inoculating  the  31  animals  mentioned,  together  with  24 
of  the  sheep  that  had  not  been  prepared  with  such  vaccinations,  the 
remainder  of  the  cattle  and  the  second  goat,  with  a  very  virulent  virus, 
prepared  from  spores  that  had  been  preserved  in  M.  Pasteur's  laboratory 
for  nearly  four  years.  In  forty-eight  hours,  the  24  sheep  and  the  goat 
that  had  not  been  vaccinated  were  dead;  the  four  cattle  had  enormous 
swellings  at  the  point  of  inoculation,  which,  in  one  case,  after  a  few  days, 
nearly  reached  to  the  ground.  The  vaccinated  animals  all  remained  in 
the  most  perfect  health. 

There  were  still  some  doubters,  however;  the  virus  used  at  PouMy-le- 
Fort  was  a  cultivated  virus,  "  a  sort  of  laboratory  quintessence,"  to  use 
the  words  of  M.  Bouley ;  for  the  majority  there  was  something  myste- 
rious about  it  which  made  the  experiment  in  a  certain  degree  unsatis- 
factory. The  deadly  properties  of  the  blood  of  charbon  victims  was 
well  known.  Was  this  laboratory  virus  equally  energetic  t  Would  vac- 
cinated animals  resist  charbon  blood  as  they  resisted  the  cultivated 
virus  t  An  official  commission  was  appointed  at  Ghartres  to  solve  this 
question.  Twenty  vaccinated  sheep  were  delivered  to  them,  and  the 
results  at  Ghartres  were  similar  to  those  at  Pouilly-le-Fort — all  the  vac- 
cinated were  preserved,  while,  with  a  single  exception,  all  those  not 
vaccinated  were  destroyed. 

Vaccinations  on  a  large  scale  were  immediately  commenced.  From 
figures  brought  down  to  October  1,  it  appeans  that  160  flocks,  compris- 
ing 58,900  animals,  have  been  operated  upon.  Of  these,  to  about  every 
three  vaccinated  two  were  left  unvaccinated  to  note  the  practical  effects 
of  the  measure ;  the  exact  number  vaccinated  was  33,576.  and  of  the 
unvaccinated,  21,938.  Before  vaccination  the  loss  from  charbon  in  these 
flocks  was  2,986  animals.    During  the  vaccination  and  until  the  effects 
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were  established  the  loss  was  260  head  out  of  the  33,576;  and  daring 
the  same  period  the  loss  among  the  21,938  reached  366.  After  the 
effects  of  the  vaccinations  were  complete  the  mortality  from  charbon  in 
the  former,  group  fell  to  five.  Among  the  un vaccinated  group  the  mor- 
tality has  continued,  but  the  exact  figures  were  not  yet  ascertained.  In 
other  words,  the  disease  was  practically  extirpated  by  the  vaccinations.* 
When  a  great  discovery  is  made  ii  is  not  unnatural  to  go  beyond  its 
first  benefits  and  ask  what  will  be  its  practical  value  when  sufficient 
time  has  elapsed  to  allow  of  its  general  application!  Perhaps  there  is 
no  man  better  able  to  judge  of  this  than  M.  H.  Botdey,  member  of  the 
Institute  of  Prance  and  of  the.  Paris  Academy  of  Mfdicitie,  as  well  as 
inspector-general  of  the  veterinary  schools  of  France — a  man  of  age 
and  sound  judgment,  standing  at  the  head  of  the  veterinary  profession 
of  the  world  by  reason  of  his  great  experience  and  remarkable  abilities. 
At  the  recent  annual  reunion  of  the  five  academies  of  the  institute,  M. 
Bouley  was  selected  by  the  Academy  of  Sciences  to  deliver  the  address 
from  that  body.    Speaking  on  this  subject,  he  said : 

Yes,  this  great  mystery  of  contagion,  that  the  efforts  of  investigators  in  the  times 
preceding  ours  remained  powerless  to  discover,  science*  has  jnst  definitely  revealed, 
and  has  given  complete  satisfaction,  on  this  point,  in  that  which  is  the  supreme  aspira- 
tion of  man :  The  knowledge  of  causes. 

It  is  from  this  great  fact,  the  discovery  of  the  r6le  of  the  infinitely  small  of  the  in- 
visible world  in  the  development  of  contagions  diseases,  or,  to  speak  more  rigorously, 
in  a  certain  number  of  these  diseases  for  which  the  demonstration  is  complete — it  Is 
from  this  great  fact  that  this  other  discovery,  much  greater  still,  proceeds,  that  of  the 
transformation  under  the  direction  of  man  of  the  agent  by  which  they  kill  into  an  agent 
truly  protective,  since  its  influence,  now  beneficial,  has  for  effect,  like  the  vaccine  of 
Jenner,  to  invest  the  organism  which  has  received  it  with  a  completeimmunity  against 
the  attacks  of  the  fatal  disease. 

This  Is  not  all.  and  here  we  touch  upon  the  great  discovery  which  will  be  the  story 
of  medicine  in  this  century  and  in  all  times ;  this  microbe  of  contagion  which  we  nave 
got  hold  of,  which  we  have  been  able  to  reproduce  by  the  artifice  of  its  cultivation  in 
appropriate  liquids  and  in  unlimited  quantities,  and  always  with  its  fatal  activity, 
this  microbe  of  fatal  virulence,  it  is  possible  by  causing  certain  determined  influences 
to  act  upon  it— of  which  the  experimenter  is  master  and  that  he  directs  at  his  wiH — 
it  is  possible  to  deprive  it  of  the  excess  of  its  energy  and  to  make  of  it,  after  having 
lessened  its  power  in  Uhe  necessary  degree,  no  longer  the  agent  of  death  but  that  of 
preservation ;  in  a  word,  to  transform  it  into  vaccine.  And  when  it  has  experienced 
this  transformation  by  the  best  instituted  and  most  ingeniously  conceived  of  artifices, 
it  is  possible  to  make  it  the  source  of  micobts  attenuated  like  itself,  and  with  which 
thcattenuation  has  become  a  speoifio  character. 

And  these  varieties,  degenerated  from  their  original  power  and  become  beneficent 
even  by  their  feebleness,  It  is  possible  to  render  indefinitely  productive,  to  seal  the 
produce  in  hermetic  vessels,  which,  distributed  wherever  contagion  menaces,  may 
serve  everywhere  by  inoculation  to  protect  the  susceptible  species  of  animals  from 
contracting  this  contagion. 

In  a  word,  by  the  command  of  science  the  microbe  which  produces  death  has  become  a 
vaccine  preserving  from  its  attacks.  This  is  the  great  discovery !  Very  great,  in  fact ; 
for  what  causes  its  greatness  is  not  alone  the  results  already  attained;  it  is  also  the 
method  from  which  it  proceeds,  which  is  susceptible  of  being  generalized,  and  which, 
from  the  results  already  obtained,  authorizes  every  hope  in  its  fecundity. 

To  whom  comes  the  glory  t 

The  Institute  of  France  has  the  right  to  claim  it,  for  it  belongs  to  a  member  of  the 
Academy  of  Sciences.    His  name  is  on  all  your  lips. 

I  have  made  these  quotations  from  the  address  of  the  representative 
of  the  French  Academy  of  Science  to  show  what  is  thought  of  this  dis- 
covery by  one  who  is  competent  to  judge  it,  one  who  has  too  often  felt 
the  insufficiency  of  all  other  known  means  of  combating  contagious 
diseases,  and  one  who  has  stood  by  and  seen  the  astonishing  success  of 
the  vaccinations  already  referred  to.  It  is  not  a  victory  for  science 
alone.    What  must  constitute  its  chief  importance  in  the  view  of  the 

*  H.  Bouley,  Recueil  de  Mldecine  VStcrinaire,  1881,  pp.  1018-1019. 
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great  mass  of  mankind  is  its  great  practical  value;  it  at  once  secures 
the  protection  of  the  flocks  and  herds  against  a  terribly  fatal  disease, 
and  it  accomplishes  this  at  an  insignificant  expense.  Even  more  than 
this,  perhaps,  is  the  promise  which  it  gives  of  generalization,  for  who 
can  estimate  the  value  to  the  world  in  human  lives  and  property  of  a 
method  by  which  each  virus  may  be  transformed  into  a  vaccine  and 
made  to  protect  people  as  well  as  animals  from  those  destructive  plagues 
which  so  frequently  cause  death  and  consternation  over  vast  sections  of 
the  world! 

To  France  belongs  the  glory  of  the  discovery.  And  the  eloquent 
words  of  M.  Bouley  assure  us  that  this  honor  is  appreciated  in  France. 
Although  patriotism  might  lead  us  to  desire  so  great  an  achievement 
for  America,  we  must  admit  that  the  country  which  gave  birth  to  veter- 
inary schools,  that  has  cherished  scientific  men  and  encouraged  them  in 
their  researches  beyond  all  other  nations,  that  has  so  substantially  aided 
the  investigations  of  contagious  diseases,  deserves  to  have  this  glory  at- 
tached to  one  of  its  most  illustrious  and  most  persistent  investigators. 

THE  AUTHOR'S  METHOD  OP  VACCINATION. 

In  America  we  have  not  been  entirely  idle,  thanks  to  the  appropria- 
tions made  by  Congress  for  the  investigation  of  this  class  of  diseases. 
When  the  writer  commenced  his  experimental  studies,  but  little  more 
than  two  years  ago,  his  attention  was  at  once  turned  to  the  develop- 
ment of  a  method  by  which  animals  might  be  rendered  insusceptible  to 
such  plagues.  At  that  time  the  injection  of  small  quantities  of  devi- 
talized virus  promised  to  be  most  successful,  judging  from  the  pub- 
lished experiments  of  M.  Toussaint.  That  this  method  was  entirely  in- 
efficient, however,  was  completely  demonstrated,  and  the  conclusions  of 
Toussaint  and  others  shown  to  depend  upon  wrong  interpretation  of  the 
facts  observed. 

My  attention,  however,  was  very  early  turned  to  the  effect  of  inocu- 
lations made  with  diluted  virus,  and  as  early  as  July,  1880,*  two  experi- 
ments were  made  which  indicated  that  this  might  be  an  effective  method. 
I  mention  this  claim  to  priority  because  it  was  not  until  April,  1881;  that 
M.  Chauveau's  communication  was  read  before  the  Academy  of  Science, 
in  which  a  single  successful  experiment  is  recorded  with  sheep  protected 
against  charbon  in  this  way;  and  a  second  case,  in  which  animals  were 
supposed  to  have  contracted  a  mild  form  of  "symptomatic  charton"  for 
a  similar  reason,  though  the  experiment  was  accidental  and  the  expla- 
nation an  after-thought,  and  for  that  reason  not  carrying  the  conviction 
that  it  would  had  it  been  designed  to  test  an  hypothesis.  These  experi- 
ments were  little  more  conclusive,  therefore,  than  my  own,  which  were 
made  some  nine  months  earlier;  and  none  of  them  were  sufficient  to  war- 
rant the  adoption  of  so  important  a  theory. 

At  the  time  my  first  experiments  were  made  I  was  prevented  from 
following  them  up,  because  to  do  this  it  was  necessary  to  have  a  virus 
of  standard  strength,  and  this  could  only  be  obtained  by  artificial  culti- 
vations. But  pure  cultivations  of  virus  had  never  been  made  in  this 
country,  and  there  was  no  certainty  that  they  had  ever  succeeded  in 
the  hands  of  any  one  but  Pasteur.  A  simple  and  cheap  cultivation 
apparatus  that  could  be  multiplied  to  any  extent  must  be  invented,  and 
in  time  this  was  accomplished ;  a  method  of  sterilizing  the  cultivation 
liquid  at  a  temperature  not  exceeding  212°F.  was  also  necessary,  and 
after  a  while  the  plan  of  intermittent  boiling  was  decided  upon. 

Special  report  No.  34,  p.  30. 
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After  various  other  delays,  this  line  of  experiments  was  resumed. 
The  cultivated  virus  proved  so  much  more  potent  than  the  animal  fluids 
used  in  the  first  experiments  that  a  considerable  number  of  experiments 
were  necessary  to  furnish  an  indication  of  the  dilution  sufficient  to  pro- 
tect without  destroying  the  bird.  Again,  the  experiments  were  inter- 
rupted for  several  months  to  investigate  tne  Southern  cattle  fever,  and 
on  attempting  to  continue  them  the  preserved  virus  was  found  to  have 
degenerated,  and  no  longer  produced  fatal  attacks  of  the  disease  in  any 
strength.  It  is,  therefore,  only  at  the  final  revision  of  this  report  that  I 
am  able  to  offer  experiments  which  satisfactorily  demonstrate  that  fowl- 
cholera  virus  sufficiently  diluted  produces,  instead  of  a  general  fever, 
simply  an  insignificant  local  lesion,  with  no  fever,  loss  of  appetite,  or  other 
signs  of  ill-health,  and  that  this  local  lesion  gives  an  immunity  superior 
to  that  obtained  by  a  single  inoculation  with  the  mitigated  virus. 

The  reason  of  this  exalted  immunity  is  very  plain ;  we  have  inoculated 
with  potent  virus,  which  from  the  small  number  of  bacteria  introduced 
gives  the  system  a  chance  to  become  inured  to  the  products  of  bacterial 
growth  before  these  organisms  are  sufficiently  numerous  to  enter  the 
general  circulation.  The  bacteria  themselves  are  in  no  way  modified, 
however,  and  they  continue  their  multiplication  until  the  subject  is 
insusceptible  to  their  effects  and  they  are  destroyed.  But  being  the 
most  vigorous  of  the  virulent  bacteria,  when  the  bird  is  insusceptible 
to  them,  it  is  insusceptible  to  the  most  potent  virus  in  the  quantities 
usually  absorbed. 

The  experiments  of  Ghauveau,  taken  with  my  own,  indicate  that  this 
method  is  capable  of  generalization  to  the  same  extent  as  that  discov- 
ered by  Pasteur ;  while  the  ease  and  quickness  with  which  the  vaccine 
is  prepared,  the  certainty  of  effects,  the  economy  of  material,  and  the 
more  perfect  protection  are  points  which  would  appear  to  make  it  de- 
cidedly superior.  Wherever  the  cholera  of  fowls  is  raging  a  standard 
cultivation  may  be  made  and  the  vaccine  obtained  within  twenty-four 
hours :  a  single  drop  of  such  a  cultivation  will  vaccinate  ten,  twenty,  or 
even  forty  thousand  fowls,  and  within  three  weeks  from  the  commence- 
ment of  the  work  the  most  susceptible  of  our  fowls  are  insusceptible  to 
inoculations  with  the  strongest  virus.  And  this,  without  any  sickness, 
or  even  the  local  necrosis,  which  Pasteur  describes  as  following  vacci- 
nations with  his  attenuated  virus. 

Is  this,  then,  a  practical  means  of  preventing  fowl  cholera  t  Such  a 
question  can  only  be  answered  by  an  estimate  of  the  cost  of  the  pro- 
cess. The  actual  time  required  for  the  vaccination  is  insignificant,  as 
it  need  not  be  more  than  half  a  minute  per  fowl ;  the  vaccine  is  of  even 
less  consequence— a  single  drop  of  an  inexpensive  liquid  being  more 
than  sufficient  for  all  the  fowls  in  many  localities.  Tbe  possible  neces- 
sity of  a  second  inoculation  is  a  matter  of  greater  moment  In  order  to 
make  the  vaccinations  perfectly  safe  a  virus  must  be  used  so  weak  that 
it  nay  not  produce  the  local  lesion  in  a  certain  number  of  the  more  in- 
susceptible fowls.  This  is  owing  to  the  great  difference  in  the  suscep- 
tibility of  birds,  since  what  will  kill  one  may  scarcely  affect  another ;  it 
is  an  objection  that*  will  hold  good  against  any  method  of  vaccination, 
since  the  cause  of  it  resides,  not  in  the  vaccine  used,  but  in  the  birds  to 
be  operated  upon.  Hence  the  necessity  of  examining  the  fowls  in  about 
twelve  or  fourteen  days  after  vaccination  to  determine  if  the  local 
lesion  is  produced  in  all ;  if  there  are  any  in  which  this  has  not  occurred, 
these  may  be  inoculated  with  a  stronger  virus.  After  the  local  lesion 
has  subsided,  which  occurs  in  about  three  weeks,  an  inoculation  may  be 
made  with  strong  virus  to  insure  the  completeness  of  the  immunity.    In 
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most  cases  this  will  be  without  the  least  effect,  bat  in  a  few  it  may  pro- 
duce a  second  local  lesion  or  even  a  slight  diarrhea.  The  fowls  have  now 
acquired  an  immunity  from  this  contagion — an  immunity  that  in  the 
great  majority  of  cases  will  never  desert  them ;  no  matter  if  others  are 
dying  all  about  them  with  cholera ;  no  matter  if  the  food  is  soiled  with 
virus,  these  birds  are  unaffected  by  it. 

The  production  of  this  result  would  not  require  mora  than  half  a 
day's  time  of  one  man  for  one  hundred  fowls,  even  if  three  inoculations 
were  made;  and  if  a  number  clubbed  together  to  obtain  the  virus  the 
cost  of  this  would  only  be  a  trifle.  One  cent  a  bird,  and  a  greater  port 
of  this  for  the  time  of  the  operator,  would  cover  the  whole  expense. 
Gould  we  expect  a  cheaper  remedy  f 

In  this  estimate  I  have  considered  that  the  formers  would  bay  their 
vaccine  from  some  one  who  would  supply  it  of  a  standard  strength ;  the 
cost  should  not  be  great  for,  say.  three  hermetically  sealed  tubes ;  the 
vaccinator  would  then  open  a  tube,  add  a  drop  to  the  proper  quantity 
of  the  diluting  medium!  and  insert  a  drop  with  a  lancet  under  tfte  skin 
of  each  fowl — a  process  so  simple  that  a  child  of  ordinary  abilities 
could  perform  it 

This  method  of  vaccination,  now  sufficiently  tested  to  make  its  suc- 
cess a  certainty,  and  needing  but  a  few  more  experiments  to  completely 
perfect  it,  is  an  important  addition  to  the  measures  for  disinfection 
which  were  enumerated  in  the  circular  letter  of  February,  1881  (Special 
report  No.  34,  p.  314).  The  great  objection  to  the  prevention  by  disin- 
fection was  the  necessity  for  disinfected  runs,  to  which  the  fowls  must 
be  confined  in  all  cases  where  the  surrounding  grounds  are  infected. 
The  cost  of  these  yards  and  the  trouble  of  disinfecting,  together  With 
the  objections  to  confining  fowls,  were  such  that  this,  measure  has  not 
been  generally  adopted,  notwithstanding  its  great  utility  and  certainty 
of  results.  In  presenting  this  method  of  vaccination,  to  be  used  as  a 
substitute  for  the  disinfection,  I  have  great  hopes  that  the  chief  ob- 
stacles to  the  prevention  of  this  destructive  plague  are  removed. 

Can  the  method  of  transforming  virus  into  vaccine  by  dilution  be  ap- 
plied to  other  contagious  diseases  t  Undoubtedly  to  those  which  are 
non-recurrent,  for  as  regards  two  of  these  the  observations  of  Chauve&u 
already  referred  to  indicate  that  the  same  principles  may  be  applied. 
When  we  succeed  in  getting  hold  of  the  organisms  which  constitute 
the  various  forms  of  contagia,  when  we  understand  the  life  history  of 
these,  and  can  cultivate  them  in  purity  without  detriment  to  their  ac- 
tivity, there  can  be  no  doubt  of  our  ability  to  transform  these  dangerous 
enemies  into  our  most  trusted  Mends. 

For  the  purpose  of  measuring  the  exact  degree  of  susceptibility  or 
immunity  of  any  animal  or  breed,  the  dose  of  standard  virus  required 
to  produce  a  certain  definite  effect  is  a  most  valuable  and  perfect  methpd. 
We  have  here  a  reagent  more  delicate  than  many  of  those  upon  the 
chemists'  shelves.  This  test  is  frequently  of  the  greatest  value  in  such 
investigations,  and  the  writer  takes  pleasure  in  offering  it  as  one  more 
contribution  to  so  complicated  a  subject 

MEDICAL  TREATMENT. 

In  regard  to  the  treatment  of  animals  when  contagious  germs  have 
once  begun  to  multiply  in  their  bodies  we  have  little  to  offer.  Our  ex- 
periments with  various  disinfectants  in  large  doses  have  shown  these 
to  be  useless.  The  author  has  hopes,  however,  that  when  his  theory  of 
immunity  is  properly  worked  out  we  shall  not  be  so  powerless  in  this 
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respect.  It  has  always  appeared  to  him  that  whereas  certain  animals 
were  capable  of  completely  resisting  these  contagia,  and  others  would 
recover  unaided  from  their  attacks,  that  if  we  once  understood  how  to 
assist  the  natural  resistance  our  efforts  would  not  be  attended  with  such 
disastrous  failure. 

If  the  bacteria  require  for  their  multiplication  a  supply  of  free  oxy- 
gen in  the  lymph  greater  than  is  normally  present,  then  a  stimulant 
that  would  counteract  the  effect  of  the  virulent  narcotic  and  rouse  the 
animal  cells  to  renewed  activity  would  seem  to  be  required.  Now,  re- 
cent experiments  show  that  the  variety  of  food  taken  has  an  extraor- 
dinary influence  on  the  development  of  charbon.  Not  only  are  herbivo- 
rous animals  much  more  subject  to  infection  than  carnivorous  ones,  but 
the  same  animal  which  is  insusceptible  ^hen  fed  upon  flesh  contracts 
the  disease  when  upon  a  vegetable  diet.  There  can  be  no  doubt  of  the 
stimulating  nature  of  a  flesh  diet,  probably  on  account  of  the  large  pro- 
portion of  albuminoid  constituents  and  the  absence  of  starch  and  sugar. 
The  German  experiment  stations  have  clearly  shown  that  the  carbhy- 
drates  hinder  the  destruction  of  the  albuminoids  in  the  animal  body, 
hut  the  activity  of  the  living  matter  of  the  body  must  be  measured,  to  a 
considerable  extent,  by  the  destruction  of  the  albuminoids,  and  hence 
we  may  conclude  that  the  carbhydrates  depress  that  activity.  Indeed, 
we  need  only  contrast  the  sluggishness  and  lack  of  force  and  vitality  of 
those  herbivora  which  teed  upon  substances  rich  in  starch  with  the  car- 
nivora  to  be  satisfied  of  the  difference,  but  the  demonstration  may  be 
made  even  plainer  by  feeding  the- same  horse  upon  a  diet  with  a  nutri- 
tive ratio  of  1 :  12,  and  afterward  changing  this  so  that  the  ratio  shall 
be  1 : 4.  The  difference  in  the  vigor  and  energy  in  the  two  cases  is  un- 
mistakable. 

It  is  evident  that  feeding  upon  a  flesh  diet  adds  no  constituent  to  the 
body  injurious  to  the  bacxUi,  nor  does  it  remove  anything  necessary  to 
their  existence,  since  these  bacteria  flourish  outside  of  the  body  in  infu- 
sions of  flesh.  The  effect,  then,  is  on  the  living  matter  of  the  animal 
body;  but  how  could  this  influence  the  development  of  bacteria  in  the 
comparatively  large  accumulations  of  lymph  into  which  they  find  their 
way,  except  by  causing  the  removal  or  preventing  the  accumulation  of 
something  necessary  to  their  multiplication — something  which  is  imme- 
diately supplied  when  that  lymph  comes  in  contact  with  the  atmospheric 
air  ?  And  what  can  that  something  be  except  oxygen  t  Here  we  have 
an  unexpected  confirmation  of  the  theory  of  immunity  advanced  in  this 
report,  and  an  indication  of  the  valuable  results  which  may  be  derived 
from  it 

The  resistance  showh  by  carnivora  cannot  be  due  to  the  rapid  absorp- 
tion of  the  oxygen  consequent  upon  the  destruction  of  the  albuminoids 
alone,  for  this  absorption  would  probably  be  produced  to  a  greater  ex- 
tent by  the  oxidation  of  the  carbhydrates  of  the  vegetable  rood.  The 
amount  of  free  oxygen  in  the  lymph  must  therefore  be  dependent  rather 
upon  the  activity  of  the  living  cells  than  upon  the  amount  necessary  to 
oxidize  the  nutritive  constituents  of  the  food. 

Br.  Grawitz  has  observed  that  the  brain,  which  is  richly  supplied  with 
oxygen,  is  the  organ  most  resistant  to  bacterial  growth,  while  the  kid- 
ney, the  oxygen  requirement  of  which  is  small,  is  least  resistant.  Just 
what  rdle  he  ascribes  to  the  oxygen  supply  I  have  been  unable  to  deter- 
mine from  the  published  statements  of  his  views.  It  is  plafn,  however, 
that  if  a  large  supply  of  oxygen  is  furnished  to  the  brain  th$:aptivity  of 
the  cells  of  this  organ  is  sufficient  to  keep  the  lymph  surroumnDg  them 
practically  exhausted,  and  to  my  mind  it  is  to  this  activity  of  the  cells 
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that  the  resistance  of  this  organ  against  such  parasites  is  due,  and  not 
to  the  large  supply  of  oxygen.  Dr.  Ckauveau's  experiments  by  the  in- 
travascular injection  of  large  quantities  of  charbon  virus  with  insuscep- 
tible sheep  afford  the  strongest  confirmation,  if  not  a  complete  demon- 
stration, of  this  view.  In  these  animals  the  only  tissue  where  the 
parasites  could  develop  was  not  the  kidney  or  liver,  but  the  pia  mater 
covering  the  brain.  Now  the  pia  mater  is  an  extremely  vascular  mem- 
brane, and  receives  practically  the  same  oxygen  supply  as  the  brain 
itself;  but  owing  to  the  nature  of  its  constituent  elements  it  cannot  use 
the  same  relative  quantity,  and  hence  the  lymph,  in  its  spaces,  is  un- 
doubtedly richer  in  oxygen  than  that  in  any  other  part  of  the  body. 
And  it  is  for  this  reason  that  when  the  bacillus  can  develop  nowhere 
else  it  finds  here  a  favorable  locality;  so  favorable,  indeed,  that  it  occa- 
sionally forms  spores.  Fortunately,  when  virus  gains  entrance  to  the 
insusceptible  organism  in  the  usual  way,  or  in  the  ordinary  quantity, 
the  bacteria  do  not  reach  this  location  so  favorable  to  their  develop- 
ment. 

To  return  now  to  the  influence  of  food,  it  has  been  noticed  in  the  in- 
vestigation of  the  wool-sorters'  djsease  (charbon)  in  England  that  in 
nearly  every  case  where  information  was  obtainable  the  development 
of  the  urgent  symptoms  quickly  followed  the  ingestion  of  an  unusual 
quantity  of  vegetable  food  in  some  form  or  other;  and  in  the  progress 
of  some  of  the  cases,  after  a  remission  of  the  symptoms,  a  relapse  seemed 
to  follow  the  eating  of  vegetable  food.  Information  also  comes  from 
Constantinople  that  there,  where  the  external  form  of  the  disease  at 
least  is  well  known,  the  eating  of  vegetables  and  fruit  during  the  pro- 
gress of  an  attack  is  regarded  as  specially  dangerous.  In  regard  to  epi- 
demic cholera,  the  theory  that  eating  more  or  less  crude  vegetables  and 
fruits  was  a  chief  predisposing  cause  has  been  frequently  advanced.* 

All  these  observations  confirm  the  view  that  if  our  treatment  of  these 
diseases  is  so  applied  as  to  assist  the  animal  cells  in  those  functions 
which  exercise  an  injurious  influence  on  the  development  of  such  para- 
sites the  results  of  the  treatment  will  be  very  apparent.  Those  disin- 
fectants which  have  been  so  largely  used  in  such  cases,  like  carbolic, 
benzoic,  and  salicylic  acids  and  the  sulphites,  seem  rather  to  depress  the 
vigor  and  activity  of  Hie  animal  bioplasm  than  to  stimulate  it;  they 
consequently  add  to  the  effects  of  the  narcotic  produced  by  the  virulent 
bacteria,  and  thus  assist  instead  of  hindering  the  development  of  the 
pathogenic  agent. 

When  these  points  come  to  be  better  understood  it  seems  very  prob- 
able that  a  large  supply  of  albuminoid  food,  possibly  with  the  addition  of 
artificially-prepared  peptones,  and  certainly  with  such  stimulants  as 
shall  prove  most  beneficial,  will  be  by  far  the  most  successful  treatment 

These  are  questions  of  the  most  supreme  importance,  and  deserve  an 
early  and  most  searching  investigation. 

In  this  section  of  my  report  I  have  only  aimed  to  notice  those  addi- 
tions to  our  knowledge  which  seem  capable  of  generalization,  and  which 
are  consequently  of  unusual  importance.  Under  the  proper  headings 
will  be  found  those  studies  of  the  pathogenic  bacterium  of  fowl  cholera 
and  its  poisonous  products,  of  the  distribution  of  the  virus,  and  its  de- 
struction by  disinfectants,  which,  taken  with  my  former  report,  makes 
this,  with  perhaps  a  single  exception,  the  best  understood  of  the  conta- 
gious fevers.  The  most  neglected  point  is  the  pathological  histology, 
because  of  the  time  which  it  would  require  and  the  slight  promise  of 
practical  results. 

•  British  Medical  Journal,  1881,  p.  749. 
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Bift  little  more  than  two  years  ago,  when  the  writer  was  called  to 
this  investigation,  the  medical  profession  was  still  in  the  greatest  doubt 
regarding  the  germ  theory  of  disease ;  the  contagia  were  considered 
unsolved  and  insoluble  mysteries ;  the  methods  of  investigation  adopted 
were  crude  and  unscientific  in  the  extreme,  and  the  results  in  most  cases 
were  far  from  carrying  conviction.  The  outlook  could  not  be  consid- 
ered as  encouraging  to  one  who  had  witnessed,  with  disappointment, 
the  many  attempts  to  throw  light  upon  the  nature  of  contagious  dis- 
eases which  had  ended  in  failure,  or  in  which  the  results  were  not  very 
well  established.  The  extreme  difficulty  of  obtaining  clear  demonstra- 
tions had  been  only  too  often  illustrated,  and  it  was  not  without  many 
misgivings  that  the  investigations  were  commenced. 

Without  an  equipped  pathological  or  chemical  laboratory,  and  with- 
out the  delicate  and  useful  apparatus  which  have  assisted  European  in- 
vestigators in  their  work,  and  with  only  a  microscope,  some  flasks,  test- 
tubes,  glass  and  caoutchouc  tubing,  a  coal-oil  stove,  an  alcohol  lamp, 
an  inoculating  lancet,  hypodermic  syringe,  and  case  of  dissecting  in- 
struments as  an  outfit,  the  work  was  begun.  Considerable  time  was 
devoted  to  isolating  and  determining  the  nature  of  the  pathogenic  agent 
in  swine  plague ;  nearly  a  year  has  been  devoted  to  determining  the 
district  in  which  the  Southern  cattle  fever  occurs,  in  gathering  informa- 
tion in  regard  to  its  extension,  and  preliminary  investigations  of  its 
nature,  which  are  not  yet  sufficiently  advanced  to  produce  practical  re- 
sults. The  widespread  ravages  of  fowl  cholera  led  to  its  early  and 
systematic  study.  At  that  time  it  was  not  known  to  be  identical  with  the 
disease  of  the  same  name  in  Europe ;  and,  indeed,  the  investigation  of 
it  has  brought  out  some  striking  differences. 

Starting  with  a  demonstration  of  its  contagious  nature,  the  investiga- 
tion has  gone  on  step  by  step,  first  to  the  determination  of  the  virulent 
parts  of  the  dead  birds,  and  the  virulence  of  the  excrements,  then  to 
the  absorption  of  the  virus  from  the  digestive  tract,  the  non-diffusi- 
bility  of  the  virus  in  the  air,  the  danger  of  infected  habitations,  the 
effect  of  natural  agencies  and  disinfectants  on  the  virus,  the  immunity 
granted  by  a  first  attack,  the  natural  insusceptibility  of  certain  fowls, 
the  inefficiency  of  devitalized  virus  as  a  preventive,  the -symptoms,  post- 
mortem appearances  and  microscopical  peculiarities  of  the  blood,  the 
most  practical  method  of  cultivating  the  virus,  the  demonstration  that 
this  was  essentially  a  peculiar  bacterium,  the  ease  with  which  the  dis- 
ease might  be  arrested  by  disinfecting  with  diluted  sulphuric  acid,  the 
method  of  measuring  the  varying  susceptibilities  of  fowls,  the  effects 
of  the  narcotic  substance  produced  by  the  virulent  bacteria,  the  insuffi- 
ciency of  disinfectants  in  the  internal  treatment  of  the  disease,  the  harm- 
lessness  of  inoculation  with  extremely  diluted  virus,  the  immunity  thus 
granted,  and  preliminary  investigations  of  the  nature  of  this  immunity. 

In  these  investigations  the  writer  recognized  the  worthlessness  of  con- 
clusions made  from  experiments  on  a  single  bird  or  animal,  and  has 
used  two,  three,«and  four  in  the  greater  part  of  the  experiments,  while 
some  of  the  more  difficult  questions  have  required  thirty  or  forty  before 
a  definite  conclusion  could  be  reached.  The  most  of  the  conclusions  are 
consequently  demonstrated  with  scientific  accuracy,  and  are  no  longer 
to  be  questioned. 

Considered  as  relating  only  to  a  single  disease,  the  importance  of  the 
results  attained  are  very  satisfactory,  but  their  influence  on  our  knowl- 
edge of  contagia  in  general,  and  on  the  methods  of  preventing  their 
effects,  it  is  believed,  will  be  even  more  productive  of  good  results  in 
the  future.    In  conclusion,  the  writer  feels  that  something  has  been 
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done  to  justify  the  opinion  expressed  in  his  first  report,  that  the  science 
of  the  nineteenth  century  is  able  to  grapple  with  the  most  complicated 
questions  connected  with  these  plagues.  With  the  means  for  the  work 
in  the  proper  hands,  and  the  necessary  time,  the  greater  part  of  these 
contagious  fevers  may  be  most  effectually  controlled,  and  some  will  be- 
come as  surely  extinct  as  those  prehistoric  animals  and  plants  which 
are  only  known  by  their  fossil  representatives. 

Respectfully  submitted. 

D.  E.  SALMON,  D.  V.  M. 

Ashevtlle,  N.  C,  January  27, 1882. 


INVESTIGATION  OF  SWINE  PLAGUE. 


FOURTH  REPORT  OF  DR.  H.  J.  DETMERS. 

Hon.  George  B.  Loring, 

Commissioner  of  Agriculture : 

Sib  :  I  have  the  honor  to  submit  the  following  report  on  the  con- 
cluding part  of  my  investigation  of  swine  plague,  and  on  my  experi- 
ments and  their  results  in  regard  to  prophylactics,  from  December,  1880, 
to  the  present  date.  The  investigation  and  experiments  during  that 
time  have  not  been  continuous,  but  were  interrupted  last  winter  by 
other  work,  on  which  report  has  been  made. 

At  the  beginning  of  the  investigation  it  was  my  first  endeavor  to  as- 
certain the  nature  and  causes  of  swine  plague,  and  later  to  inquire  into 
the  means  and  manner  of  its  propagation.  As  the  results  have  bean 
given  in  my  previous  reports  it  will  not  be  necessary  to  give  again  a 
detailed  account.  Since  last  December  it 'has  been  my  principal  aim, 
in  compliance  with  instructions  from  the  department,  to  devise,  if  pos- 
sible, such  means  of  prevention  as  may  be  found  effective,  easyof  ap- 
plication, and  at  the  same  time  simple  enough  to  be  carried  out  and 
used  by  every  farmer,  for  only  sueh  means  of  prevention  can  be  of  prac- 
tical value,  especially  in  a  country  like  ours,  whioh  has  so  few  trained 
veterinary  surgeons  as  to  make  it  impossible  for  a  large  majority  of 
stock-raisers  to  avail  themselves  of  their  services.  How  for  I  have  suc- 
ceeded is  not  for  me  to  say  5  the  facts  given  in  the  following  report  will 
show.  Of  course  my  work  has  not  been  wholly  restricted  to  finding 
and  testing  means  of  prevention  5  on  the  contrary,  wherever  an  oppor- 
tunity was  offered,  further  inquiry  was  made  into  the  nature  and  causes 
of  the  disease,  the  means  by  and  the  manner  in  which  it  is  communi- 
cated, and  especially  into  the  agencies  and  conditions  which  influence 
and  control  the  great  difference  observable  in  the  malignancy  of  the 
morbid  process,  for  the  reason  that  no  reliable  means  of  prevention  can 
be  devised  unless  the  disease  itself  is  well  understood.  But  as  the  re- 
sults of  this  part  of  my  work  merely  confirm  the  results  of  my  former 
investigations,  it  will  not  be  necessary  to  give  the  details,  except  where 
my  latest  researches  complete  the  results  or  correct  slight  mistakes  of 
my  previous  work.  In  such  an  investigation,  especially  if  reports  are 
made  before  the  whole  is  completed,  slight  mistakes  are  unavoidable 
and  must  sometimes  be  committed  if  the  almost  unsurmountable  diffi- 
culties encountered  are  taken  into  consideration* 
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In  regard  to  the  cause  or  the  infectious  principle  of  swine  plague,  the 
microscopical  and  exceedingly  minute  swine-plague  Schizophytes  or 
Microbes,  numerous  obstacles  had  to  be  overcome  in  studying  and 
ascertaining  their  characteristics,  development  or  metamorphoses,  vi- 
tality, means,  and  manner  of  propagation,  and  mode  of  action.  I 
do  not  at  all  claim  that  our  knowledge  in  regard  to  them  is  by  any 
means  complete;  on  the  contrary  I  know  we  have  only  just  begun  to 
get  an  idea  as  to  their  life  and  existence,  their  mode  of  development 
and  propagation,  their  means  of  action,  and  their  great  importance  in 
the  animal  economy.  I  flatter  myself  my  work  has  been  in  the  right 
direction  and  has  somewhat  advanced  our  knowledge  of  pathogenic 
Schizophytes  or  Microbes,  which  I  hope  and  expect  will  be  vastly  in- 
creased by  future  research,  especially  if  our  opticians  should  succeed 
in  improving  their  objectives  and  other  apparatus  of  the  microscope  as 
much  in  the  next  as  they  have  in  the  past  decade,  or  at  least  since  they 
introduced  objectives  with  large  apertures  and  homogeneous  immer- 
sion. 

Still,  notwithstanding  our  knowledge  in  regard  to  swine-plague  Schiz- 
ophytes is  yet  in  its  infancy,  it  is  at  this  date  nearly  as  complete  as  that 
of  fhe  much  longer  known  "Bacillus  anfliracisf  the  cause  of  anthrax, 
first  discovered  by  Pollender  and  Brauell  (cf.  Virchow,  Archiv  f.  path. 
Anat.  u.  Phys.  u.f.  Klin..  Med.,  xi,  2)  nearly  a  quarter  of  a  century  ago. 
As  to  the  main  object  of  my  investigation  of  swine  plague,  ♦.  e.,  devis- 
ing practical  means  of  prevention,  a  good  deal  was  dictated  by  the  in- 
fectiousness of  the  disease  and  the  means  by  and  the  manner  in  which 
it  is  communicated  to  healthy  animals.  Besides,  my  research  as  to 
prophylactics  has  not  been  one-sided  (several  indications  have  been  fol- 
lowed), but  as  it  was  my  aim  to  devise  a  prophylactic  treatment  which 
shall  be  both  practical  and  effective,  capable  of  being  applied  by  the 
average  farmer  who  has  neither  the  means  nor  inclination  to  study  pa- 
thology, those  prophylactics  which  are  merely  of  scientific  value,  or  not 
within  the  reach  of  the  fanner,  have  not  been  subjected  to  as  thorough 
a  test  as  those  which  can  be  easily  applied  and  promise  fully  as  good 
if  not  better  results.  Of  course  it  would  have  been  very  desirable  to 
subject  everything  promising  good  results  to  a  critical  test,  no  matter 
whether  merely  of  scientific  interest  or  of  real  practical  value,  because 
by  so  doing  our  knowledge  of  swine  plague  could  only  have  been  in- 
creased. But  during  last  year  material  of  a  malignant  form  was  never 
very  abundant,  and  sometimes  could  not  be  found  when  wanted;  and 
to  experiment  with  a  comparatively  mild  type  of  the  disease,  not  apt  to 
haw  in  a  majority  of  cases  a  fatal  termination,  even  if  left  to  its  course, 
could  not  be  of  much  benefit  in  any  direction.  At  any  rate  the,  results 
of  such  experiments  could  not  be  considered  as  reliable.  Consequently 
nearly  all  the  available  material  was  needed  for  those  experiments  by 
which  results  of  really  practical  importance — benefiting  the  common 
farmer  and  hog-raiser — were  expected  to  be  obtained. 

Although  cases  of  swine  plague  were  never  entirely  wanting  and  could 
be  found  at  all  times  in  some  part  of  Illinois,  the  comparatively  very 
mild  type  prevailing  in  almost  every  section  where  it  made  its  appear- 
ance, and  the  consequent  scarcity  of  really  malignant  cases,  as  also 
the  uncommonly  slow  spreading  of  the  disease,  have  thrown  into  my 
way  a  great  many  obstacles  and  obliged  me  not  only  to  spend  and  to 
lose  much  tilne  in  search  of  reliable  material  for  experimentation,  but 
sometimes  also  to  interrupt  or  to  leave  incomplete  some  experiments  of 
which  interesting  results  were  expected.  Besides,  a  great  deal  of  ma- 
teiial  found  was  not  available.    So,  for  instance,  quite  a  number  of  dis- 
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eased  hogs  could  be  found  nearly  every  day  in  the  hands  of  dealers,  or 
in  the  stock-yards,  but  without  buying  a  whole  drove  or  car-load  no  dis- 
eased animal  could  be  obtained,  as  the  removal  of  a  dead  animal  from 
the  stock  -yards  is  prohibited  by  its  rules.  Questioning  the  dealers  in 
regard  to  the  whereabouts  of  the  disease,  or  the  places  from  which  dis- 
eased animals  had  come,  was  of  no  use.  They  either  gave  evasive  an- 
swers, or  professed  to  be  ignorant,  and  some  even  denied  the  existence 
of  the  disease  in  animals  about  ready  to  die.  On  my  several  visits  to 
the  stock-yards  for  the  purpose  of  obtaining  material  I  never  foiled  to 
see  more  than  one  pen  containing  quite  a  number  of  diseased  animals, 
mostly  shoats,  sometimes  not  weighing  more  than  50  or  60  pounds,  but 
was  never  able  to  accomplish  my  object.  In  a  few  cases  I  succeeded  in 
getting  information  from  a  commissioner  as  to  the  places  where  swine 
plague  was  existing  and  hogs  were  dying,  but  only  onoe  such  information 
proved  to  be  accurate.  Whether  in  the  other  cases  my  informant  was 
misinformed  himself  or  whether  I  was  deceived  I  have  not  been  able 
to  learn.  So  it  happened  that  I  was  sometimes  obliged  to  go  great  dis- 
tances— to  southwestern  Iowa  and  to  central  Missouri — for  material 

THE  CAUSES  OP  THE  COMPARATIVE  MILDNESS  AND  OF  THE  SLOWER 
SPREADING  OF  SWINE  PLAGUE  IN  1880-^81. 

Having  in  the  above  briefly  stated  the  leading  points  and  the  circum- 
stances which  guided  me  in  my  investigation,  and  in  some  instances 
restricted  my  researches,  it  may  be  in  place,  before  I  give  a  detailed  ac- 
count of  the  experiments  made  and  the  results  obtained,  to  submit  the 
facts  observed  and  the  conclusions  arrived  at  by  inquiring  into  the 
agencies  and  conditions  which  caused  the  disease  to  be  of  a  much  milder 
type  and  slower  in  its  spreading  in  1880-'81  than  a  few  years  ago,  par- 
ticularly in  1878->79,  when  it  was  almost  everywhere  exceedingly  fatal 
and  spread  with  great  rapidity.  The  scarcity  of  malignant  cases  of 
swine  plague,  due  to  the  prevailing  mild  type,  though  very  unfavorable 
to  the  progress  of  my  experiments  in  one  way^  was  productive  of  some 
good ;  in  another  beoause  it  led  to  an  inquiry  into  the  causes  of  its  com- 
parative mildness  and  slow  spreading,  and  the  results  by  showing  what 
means  are  employed  by  nature  to  mitigate  the  morbid  process  and  arrest 
the  spreading  of  the  plague,  and  vice  versa,  by  what  agencies  the  mor- 
bid process  becomes  malignant  and  the  spreading  of  the  disease  rapid, 
necessarily  indicating,  to  a  certain  extent  at  least,  the  means  of  preven- 
tion which  must  be  used  by  man.  The  causes  of  the  greater  leniency  and 
the  slower  spreading  of  swine  plague  are  several  in  number,  or  rather 
consist  in  a  combination  of  circumstances,  of  which  one  or  another  may 
yet  have  escaped  observation  or  is  not  fully  known  as  to  the  extent  ol 
its  influence,  llie  causes  observed  may  be  divided  into  two  classes — one 
consisting  in  conditions  brought  about  by  natural  events  and  another 
one  due  to  human  interference. 

1.  The  natural  causes. — Their  influence  will  be  more  readily  understood 
if  a  few  facts  areiirst  stated. 

1.  The  swine-piague  Schizoph^tes  or  Microbes,  in  their  development 
and  propagation,  pass  through  certain  forms,  or  metamorphoses.  The 
most  simple  and  common  form,  that  of  a  spherical  micrococcus,  is  followed 
by  that  of  a  zooglcea  mass  or  coccoglia,  in  which  a  large  number  of  micro- 
cocci are  kept  together  in  one  mass  by  being  imbedded  in  an  apparently 
viscous  substance — the  glia.  While  yet  in  this  glia  a  farther  deTelopment 
takes  place;  the  single  micrococci  commence  to  grow — grow  endwise — . 
and  become  double,  till  finally  the  glia  breaks  and  the  micrococci,  most 
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of  them  already  double,  become  free.  The  latter,  however,  keep  on 
growing  or  doubling  endwise  till  chains  of  various  lengths  are  formed. 
These  latter  soon  break  up  into  shorter  ones,  or  joints,  and  finally,  at 
least  some  of  these  joints  develop  a  lasting  spore— are  changed  into  a 
helobacterium — and  the  lasting  spores,  it  seems,  produce  the  germs  of 
new  micrococci.  The  swine-plague  Schizophytes  or  Microbes,  although 
possessing  great  vitality,  being  almost  indestructible  by  either  high  or 
low  temperature  while  in  the  state  of  helobacteria  or  lasting  spores,  are 
easily  destroyed  when  in  the  form  of  double  micrococci  or  micrococcus 
chains. 

2.  My  former  experiments  have  shown  that  an  inoculation  of  a  healthy 
pig  with  the  Schizophytes,  contained  mostly  in  micrococcus  form,  in  blood- 
serum^  exudations,  and  other  morbid  products,  directly  from  the  body 
of  a  diseased  or  dead  hog,  is  much  more  apt  to  produce  a  fatal  type  of 
the  plague  than  an  inoculation  with  swine-plague  Schizophytes  culti- 
vated in  an  innocent  fluid  foreign  to  the  organism  of  a  hog;  further, 
they  have  also  shown  that  an  inoculation  with  infectious  material — for 
instance,  lung  exudation  containing  swine-plague  Schizophytes  mostly 
in  micrococcus  form — taken  from  a  really  malignant  case,  but  especially 
if  taken  while  the  disease  was  at  its  height,  or  immediately  after  a  fatal 
termination,  is  more  apt  to  produce  a  severe  ease  of  swine  plague  than 
an  inoculation  with  material '(lung  exudation)  taken  from  an  animal 
killed  while  yet  in  the  first  stages  or  affected  with  a  comparatively  mild 
type  of  the  disease. 

3.  It  was  also  observed  that  frost  or  a  temperature  sufficiently  low  to 
prevent  or  to  arrest  putrefaction  is  unfavorable  to  and  even  arrests  the 
development  and  propagation  of  the  swine-plague  germ,  and  keeps  it 
in  a  dormant  state  until,  if  continued  for  a  long  time,  it  destroys  its 
vitality,  or  at  auy  rate  its  power  to  produce  mischief. 

Last  winter  was  a  severe  one ;  the  cold  was  intense  and  lasting,  and 
the  snow,  at  least  here  in  the  west,  covered  the  ground  for  a  long  time 
and  to  a  considerable  depth.  This  interfered  with  the  development  oi 
those  Schizophytes  outside  of  the  body  of  the  animal  which  were  not 
especially  protected  by  clinging  to  moist  and  porous  bodies,  such  as  are 
poor  conductors  of  heat,  and  at  the  same  time  admit  just  enough  air  to 
supply  the  wants  of  the  Schizophytes,  The  severe  winter,  therefore,  kept 
most  of  these  germs  outside  of  the  body  of  a  hog  in  a  dormant  condi- 
tion, prevented  their  change  from  one  state  to  another,  and  impaired  in 
that  way  their  vitality  until  they  finally  became  destroyed.  It  also 
happened  that  when  cold  weather  set  in  last  winter  most  of  the  exist- 
ing cases  of  swine  plague  were  of  a  comparatively  mild  type,  or  much 
less  malignant  than  in  1878-'79,  as  has  been  explained  in  my  former 
reports* 

Further,  at  the  end  of  the  winter,  when  the  snow  melted,  a  large 
portion  of  the  whole  surface  of  the  land  became  submerged,  and  all 
the  streams,  big  and  little,  were  not  only  running  to  their  fall  capacity 
but  were  overflowing  their  banks ;  therefore,  it  is  probable  that  most 
of  the  Schizophytes  which  happened  to  be  yet  alive  on  the  surface  of 
hog-yards,  pastures,  &c,  were  washed  away  or  carried  off  by  the  nu- 
merous streamlets  into  creeks  and  rivers  before  they  could  undergo  the 
changes  necessary  to  produce  germs  and  micrococci  able  to  ascend 
into  the  air  with  the  aqueous  vapors  and  to  come  down  again  with  the 
rain  or  dew.  When  the  high  water  subsided  several  pouring  rains 
occurred,  which  again  flooded  the  land  and  undoubtedly  washed  away 
a  good  many  of  the  germs  which  remained  on  higher  land,  and  which 
had  not  been  carried  off  by  the  inundations  caused  by  the  melting  of 
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the  snow.  Besides,  the  spring  was  cold  and  backward,  and  thus  nat- 
ural-causes retarded  the  development  of  everything  organic,  and  the 
Schizophytes  which  so  far  had  escaped  destruction  but  had  remained 
in  a  dormant  state  for  a  long  time  could  not  have  been  expected  to 
make  rapid  and  vigorous  changes  from  one  state  to  another.  In  order 
to  develop  and  to  undergo  the  changes  necessary  to  propagation  they 
not  only  need  a  certain  degree  of  warmth  and  moisture,  but  also  a 
change  of  pabulum  and  probably  of  place  after  a  certain  cycle  of  met- 
amorphoses and  propagation  has  been  completed.  If  that  cycle  is  com- 
pleted, and  new  pabulum  or  a  change  of  place  is  not  provided,  they 
become  sterile  and  sink  iuto  a  dormant  state,  and  no  metamorphoses 
and  propagation  take  place. 

Acconiing  to  my  observations  in  regard  to  swine-plague  Schizo- 
phytes outside  the  body  of  a  hog,  an  occasional  change  of  their  nutrient 
vehicle  (pabulum),  effected  by  a  temporary  rising  in  the  air  of  the  new 
germs,  and  may  be  the  micrococci,  not  only  essentially  promotes  further 
development  and  propagation,  but  is  also  indispensable.  Such  a  tem- 
porary rising  in  the  air  and  coming  down  again  with  rain  and  dew, 
especially  with  the  latter,  which  in  many  cases  constitutes  the  only 
means  of  locomotion,  was  almost  entirely  prevented  by  the  meteorolog- 
ical conditions  just  mentioned.  The  continued  severe  frost  and  the 
covering  of  the  ground  with  deep  snow  effectually  prevented  an  evap- 
oration of  water  and  consequently  a  rising  of  the  Schizophyte  germs ; 
and  the  pouring  rains  and  freshets  which  followed  carried  off  most  of 
the  existing  Schizophytes  before  any  rising  into  the  air  could  take 
place.  Hence,  during  the  latter  part  of  last  spring,  most  of  the  coun- 
try, at  least  as  far  as  this  State  (Illinois)  is  concerned,  had  become  dis- 
infected, and  if  it  had  not  been  for  certain  places  which  provided  favor- 
able conditions  and  afforded  protection  for  the  swine-plague  Schizo- 
!)hy  tes,  we  might  have  got  rid  of  the  disease.  But  as  it  was,  many  hog 
ots  and  pastures  contained  old  straw-stacks,  &c,  and  much  of  the  timber- 
land  near  creeks  and  the  headwaters  of  the  rivers  was  full  of  underbrush 
and  of  old  vegetation,  which  afforded  admirable  protection  against  those 
meteorological  influences  so  adverse  to  the  propagation  of  the  swine- 
plague  germs,  and,  as  a  great  deal  of  just  such  timbered  land  is  used 
as  hog  pastures  or  hog  ranges,  a  great  many  disease  germs  were  pre- 
served and  survived,  though  in  most  places  in  a  somewhat  weakened 
or  dormant  condition.  Only  in  some  places — I  shall  have  occasion  to 
describe  a  few  of  them — the  Schizophytes  were  preserved,  it  seems,  in 
full  vigor,  and  in  them,  and  in  them  only  malignant  cases  of  swine 
plague  could  be  found,  while  at  all  other  places  where  the  disease  made 
its  appearance  the  prevailing  type  was  a  rather  mild  one. 

After  the  pouring  rains  in  the  spring  ceased  almost  continuous  dry 
weather  set  in.  It  was  interrupted  only  by  a  few  light  rains  and  caused 
the  whole  season  to  be  exceedingly  droughty,  until  about  the  latter  part 
of  September,  when  it  again  commenced  to  rain.  The  swine-plague 
Schizophytes,  therefore,  which  survived  the  effect  of  frost  and  snow  in 
the  winter,  and  were  not  carried  off  by  the  pouring  rains  and  freshets 
iti  the  spring,  in  many  cases  became  deprived  of  an  element  very  essen- 
tial to  their  metamorphosis,  propagation,  and  existence — they  Lacked  a 
sufficiency  of  moisture.  So  again  it  happened  that  those  still  existing 
outside  of  the  organism  of  a  diseased  hog  survived  only^in  such  places 
as  were  not  easily  deprived  of  moisture  by  the  continued  drought,  for 
instance,  in  old  straw-stacks  and  in  timber  containing  much  under- 
brush and  old,  rank  vegetation.  At  any  rate  timber-lots,  pastures,  and 
hog-yards  containing  old  straw-stacks  constituted  the  very  places  in 
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which  new  outbreaks  of  swine  plague  occurred.  It  is  the  season  of 
frequent  light  rains,  of  heavy  dews,  and  of  warm  weather  that  is  fovor- 
able  to  a  rapid  development  and  propagation  of  the  Schizophytes.  If 
we  shall  again  have  a  hard  winter--continuou8  frost  and  lasting  snow — 
I  am  not  afraid  to  predict  that  next  year  will  bring  very  little  swine 
plague,  and  that  of  a  mild  type. 

2.  Causes  consisting  in  human  interference. — One  cause  of  the  greater 
leniency  and  the  slower  spreading  of  the  plague  can  be  found  in  the  fact 
that  farmers,  as  a  rule,  have  reduced  the  size  of  their  herds  of  swine. 
Of  course,  the  disease  does  not  originate  any  more  in  a  large  herd  than 
in  a  small  one,  but  having  once  made  its  appearance  and  gained  a  foot- 
hold it  will,  for  obvious  reasons,  spread  much  more  rapidly,  or  attack 
more  animals  at  the  same  time,  and,  as  a  necessary  consequence,  be 
more  malignant  in  a  large  herd  than  in  a  small  one.  That  such  is  the 
caqe  was  fully  explained  in  my  last  report.  A  second  cause  may  be 
found  in  better  hygiene.  On  the  whole,  the  keeping  of  swine  has  im- 
proved in  the  last  few  years;  they  receive  better  care,  and  it  seems  to 
me  are  kept,  on  an  average,  in  cleaner  quarters.  The  farmers-  have 
learned  something;  a  great  many  of  them  have  profited  by  the  advice 
given  in  the  reports  of  the  Department  of  Agriculture;  at  any  rate, 
some  of  the  rules  laid  down  in  the  reports  in  regard  to  the  treatment  of 
swine  and  prevention  of  the  plague  have  found  practical  application  in 
many  places  and  in  numerous  herds. 

Although  there  is  no  proof  whatever  that  swine  plague  can  originate 
from  uncleanliness,  dirt,  bad  food,  or  poor  care,  there  can  be  no  doubt 
that  bad  hygienic  conditions  contribute  materially  in  making  existing 
cases  of  the  disease  more  malignant,  and  not  only  in  that  way,  but  also 
(more  directly)  promote  the  spreading  of  the  disease,  because  filth  and 
dirt,  stagnant  pools  of  water,  accumulation  of  half-rotten  manure  and 
of  old  straw  in  a  hog-yard,  provide  very  favorable  conditions  for  the 
preservation  of  swine-plague  Schizophytes,  and  also  constitute  excel- 
lent vehicles  by  means  of  which  a  "natural  infection"  is  easily  effected. 
Besides  all  this,  an  animal  compelled  to  live  under  bad  hygienic  con- 
ditions possesses,  on  account  of  its  weakened  constitution,  more  predis- 
position and  will  sooner  succumb  to  any  zymotic  disease  than  an  animal 
properly  treated  and  cared  for.  It  seems  to  be  one  of  the  laws  of  nature 
that  wberever  a  high  organism  is  weakening  or  approaching  decay  the 
lowest  forms  of  life  are  sure  to  flourish. 

Finally,  another  cause  of  the  present  mild  type  and  of  the  slower 
spreading  of  the  plague  (a  very  efficient  one  in  conjunction  with  the 
effects  of  the  frost  and  snow  of  the  winter,  the  freshets  and  the  pouring 
rains  of  the  spring,  and  the  drought  of  the  summer)  consists  in  the  fol- 
lowing: Every  farmer  in  the  west  has  become  convinced  that  swine 
plague  is  contagious  and  will  "  go  through  a  herd"  if  it  once  makes 
its  appearance.  A  great  many  formers,  therefore,  have  made  it  a  rule 
to  dispose  immediately  of  the  whole  herd,  or  at  any  rate  of  all  the  hogs 
that  are  marketable,  as  soon  as  a  case  of  swine  plague  is  discovered. 
Thus  animals  are  often  sold  and  shipped  which  weigh  considerably  less 
than  a  hundred  pounds  live- weight.  So  it  happens  that  in  whole  dis- 
tricts the  ravages  of  the  plague  are  often  limited  to  young  pigs,  old 
brood-sows,  and  lean,  unsalable  shoats.  If  a  herd  of  swine  is  sold  and 
shipped  as  soon  as  a  case  of  the  plague  occurs  the  disease,  of  course,  has 
nothing  to  work  upon  and  must  disappear  on  that  farm.  It  is  therefore 
obvious  that  wherever  it  is  made  a  rule  to  sell  the  whole  herd  as  soon 
as  infected,  the  spreading  of  the  disease,  the  malignancy  of  the  morbid 
process,  and  the  losses  suffered  will  be  materially  lessened  as  far  as  that 
21  AO 
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locality  is  concerned.  But  whether  such  an  immediate  selling  of  in- 
fected and  diseased  animals  should  be  recommended  and  encouraged, 
or  whether  the  practice  should  be  prohibited  on  account  of  spreading  the 
infectious  principle  all  over  the  county,  and  thus  undermining  the  con- 
fidence of  the  consumers  of  pork,  is  a  different  question. 

There  are  probably  some  other  causes  directly  acting  upon  the  Schiz- 
ophy  tes  which  are  able  to  increase  or  decrease  their  power  to  do  mischief, 
but  if  such  causes  exist  they  have  escaped  observation  and  can  only  be 
guessed  at  by  analogy.  That  one  and  the  same  kind  of  Schizophytes 
may  at  times,  or  under  certain  conditions,  be  less  malignant  in  their  effect 
upon  an  animal  organism  than  at  others,  or  even  under  certain  condi- 
tions be  perfectly  harmless  and  under  others  productive  of  a  most  fatal 
disease,  has  been  demonstrated  by  Dr.  Hans  Buchner,  in  Munich  (cf. 
Ueber  die  experimentelle  Erzeugung  des  Milzbrandoontaqiums  axis  den  Heu- 
pilzen  und  ilber  die  Enstehung  des  Mitebrandes  durch  Einathmuiuj,  1880), 
who  has  conclusively  proved  that  " Bacillus  antkracis"  and  "Bacillus 
subtilis"  are  identical  forms,  differ  only  by  their  effect  upon  an  animal 
organism,  and  can  be  changed  from  one  to  another  by  cultivation. 

• 

MORBID  CHANGES  AND  MORBID  PROCESS. 

Although  numerous  post-mortem  examinations  were  made,  no  morbid 
changes  of  any  importance  no£  met  with  before,  or  not  already  mentioned 
in  my  former  reports,  have  been  found,  unless  it  is  an  abnormal  brittle- 
ness  of  the  bones,  but  particularly  or  the  ribs,  which  was  noticed  in 
nearly  every  case  examined  during  my  present  and  previous  investiga- 
tions. It  was  not  mentioned  fn  my  former  reports,  because  it  was  not 
considered  as  of  any  importance,  but  was  looked  upon  only  as  a  conse- 
quence of  the  gradual  wasting  away  of  all  animal  tissues.  On  the  whole, 
the  morbid  changes  presented  proved  to  be  the  same,  and  particularly 
the  characteristic  changes  in  the  lungs,  consisting  in  an  infiltration  with 
exudation,  and  finally  hepatization  of  the  pulmonary  tissue,  and  more  or 
less  enlargement  of  the  lymphatic  glands.  These  were  never  absent.  In 
most  cases  the  affected  part  of  the  lungs  contained  numerous  very  small 
but  plainly  visible  extravasations  of  blood,  and  the  enlargement  of  the 
lymphatic  glands  was  most  pronounced  in  those  of  the  mesenterium.  In 
one  case — a  small  pig  belonging  to  Mr.  Postlethwaito— some  of  the  mes- 
enteric glands  presented  an  enormous  size,  and  measured  fully  an  inch 
in  thickness.  The  pig  was  affected  with  a  malignant  type  of  swine 
plague,  and  was  much  emaciated.  The  peculiar  and  characteristic  mor- 
bid changes  in  the  large  intestines  (the  ulcerous  tumors)  were  less  fre- 
quently met  with  in  former  years,  and  intestinal  and  lung  worms  (Stro*- 
gylus  paradoxus)  were  found  in  but  few  cases,  and  in  those  only  in  com- 
paratively small  numbers. 

One  peculiarity,  however,  not  often  noticed  before,  because  not  con- 
stant or  specially  looked  for,  may  deserve  mention.  In  youug  pigs 
which  had  been  sick  for  some  time  a  great  diversity  was  found  to  exist 
as  to  the  size  of  the  red  blood  corpuscles.  This  difference  in  size,  always 
attended  with  considerable  difference  in  shape  (the  latter,  by  the  way, 
has  been  observed  in  a  great  many  cases),  seems  to  be  the  more  pro- 
nounced the  younger  the  pig  when  taken  sick  and  the  longer  it  may  be 
ailing.  This  difference  in  the  size  of  the  red  blood  corpuscles  was  found 
to  be  the  most  striking  in  a  young  (suckling)  pig  belonging  to  Mr.  Bar- 
nard, in  Champaign,  and  killed  by  bleeding  on  October  5.  The  measure- 
ments were  made  on  the  same  day,  from  four  to  five  hours  after  the  pig 
had  been  killed.    I  found  in  nearly  every  field  blood  corpuscles  ranging 


REFOBT  OP  THE  VETERINARY  DIVISION-  323 

in  size  from  4.39;*  (j^n  Uxch)  to  as  much  as  S.55fi  (y£tg  incb)jwhile  a  good 
many  varied  between  5.5/a  and  7.33/*.  One  exceedingly  small  one  meas- 
ured only  4.03/u,  and  the  very  largest  as  much  as  9.15^,  or  nearly  y«jVir 
inch.  The  average  size  of  the  blood  corpuscles  of  a  healthy  pig  has  been 
set  down  as  about  6ft  or  j^  inch.  The  differences  in  shape  or  form 
often  presented  by  the  red  blood  corpuscles  m  the  blood  of  diseased  and 
dead  pigs  have  been  stated  in  my  former  reports.  It  will,  therefore,  be 
sufficient  to  mention  that  it  is  a  frequent  occurrence  to  find  in  the  per- 
fectly fresh  blood  of  a  diseased  animal,  or  of  one  that  has  just  died  or 
been  killed  while  in  an  advanced  stage  of  the  disease,  some  blood  cor- 
puscles of  a  perfectly  normal  appearance  and  nearly  circular,  sharply 
defined  outline,  while  others  in  the  same  field  present  an  almost  angular, 
edged,  crenated,  or  very  irregular  shape.  As  nothing  new  of  any  im- 
portance in  regard  to  morbid  changes  has  presented  itself,  it  will  not  be 
necessary  to  give  the  details  of  every  post-mortem  examination  made. 
An  account  of  the  results  of  the  post-mortem  examinations  of  animals 
which  furnished  material  for  experiments,  or  were  subjected  to  an  ex- 
periment, will  be  all  that  is  required,  and  will  be  given  below. 

In  regard  to  the  morbid  process,  my  former  observations  are  confirmed 
by  macroscopic  and  microscopic  examinations,  wherever  material  was 
available.  Scarcely  any  opportunity  for  a  microscopic  examination  of 
morbid  tissues  and  morbid  products  was  neglected,  and  particularly  the 
morbid  tissues  of  all  animals  from  which  material  for  experiments  was 
taken,  have  been  subjected  to  a  searching  microscopic  examination,  and 
some  of  them  have  furnished  sections  for  permanently-mounted  slides. 

Although  I  will  not  deny  that  the  swine-plague  Schizophytes  may 
act  as  a  ferment,  or  as  a  chemical  agency,  like  many  other  pathogenic 
Microbes,  I  must  again  confess  I  have  not  been  able  to  observe  any  in- 
disputable evidence  of  suA  action,  except  in  so  far  ascertain  chemical 
changes  necessarily  are  produced,  and  the  composition  of  animal  fluids 
and  tissues  must  be  changed  by  the  Schizophytes  or  Microbes  to  the 
same  extent  as  the  latter  appropriate  matter  belonging  as  constituent 
parts  to  the  animal  fluids  and  tissues  for  their  own  support,  metamor- 
phoses, and  propagation.  They  seem  to  act  as  parasites  and  not  as  a 
virus  or  a  chemical  poison. 

EXPERIMENTS. 

As  stated  in  my  last  report,  the  experiments  made  last  year  gave 
strong  evidence  that  pigs  inoculated  with  swine  plague,  but  treated  for 
some  time  (about  two  weeks)  With  carbolic  acid  as  a  prophylactic,  did 
not  only  become  affected,  but  also  evinced  afterwards  a  much  diminished 
predisposition,  or,  in  other  words,  acquired  nearly,  if  not  fully,  the  same 
partial  immunity  from  future  infection  as  is  possessed  by  pigs  which  have 
recovered  from  an  actual  attack.  It  was  found  that  pigs  which  never 
had  the  disease,  but  were  inoculated  with  infectious  lung  exudation  and 
immediately  treated  with  carbolic  acid  for  a  sufficient  length  of  time  to 
cover  the  longest  known  period  of  incubation  or  stage  of  colonization, 
either  did  not  take  sick  at  all  or  showed  but  very  slight  symptoms  of 
reaction,  and  also  acquired  either  perfect  immunity  from  future  attacks, 
or  at  any  rate  contracted  the  diseaseouly  in  a  very  mild  form  if  afterwards 
exposed  to  infection  or  inoculated  with  infectious  material  obtained 
from  an  animal  which  was  diseased  with  or  had  died  of  a  malignant  type 
of  swine  plague.  It  was  therefore  but  natural  to  arrive  at  the  conclu- 
sion that  a  prophylactic  treatment  with  carbolic  acid  continued  for  a 
couple  of  weeks  might  possibly  produce  the  same  or  a  similar  effect  in 
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the  animal  organism  concerning  fdture  predisposition  as  the  morbid  pro- 
cess itself.  If  such  should  be  the  case,  and,  as  I  said  before,  the  results 
of  my  experiments  made  it  appear  probable,  I  concluded  further  that 
possibly  the  same  effect  (partial  or  perfect  immunity  from  swine-plagae 
infection,  either  for  life,  or  for  a  certain  length  of  time)  might  be  obtained 
by  a  carbolic-acid  treatment,  instituted  before  an  infection  or  inocula- 
tion had  taken  place,  and  then  argued  that  if  such  should  be  the  case 
swine  plague  might  be  considered  as  conquered,  even  if  the  immunity 
thus  effected  should  not  last  during  life  but  only  for  a  certain  length  of 
time,  several  months  for  instance,  oecause  a  hog  is  hardly  ever  allowed 
to  live  longer  than  a  year  or  two,  and  is  usually  sent  to  the  butchers  be- 
fore it  is  fairly  full  grown.  Although  considering  such  an  inference  as 
rather  sanguine,  the  indications  were  strong  enough  to  make  further 
experiments  in  that  direction  not  only  desirable  but  almost  imperative, 
because  if  it  should  prove  to  be  a  fact  that  carbolic  acid  not  only  frus- 
trates the  effect  of  an  inoculation,  or  of  a  natural  infection,  but  also  de- 
stroys future  predisposition,  then  a  thoroughly  practical  means  of  pre- 
vention, easy  of  application  and  available  to  every  farmer,  is  found  and 
placed  at  our  disposal. 

It  was  also  shown  by  my  former  experiments  that  an  inoculation  with 
cultivated  swine-plague  Schizophytes  (cultivated  in  an  innocent  fluid 
foreign  to  the  organism  of  a  hog)  is  followed  as  a  rule  by  a  mild  attack 
which  seldom  becomes  fatal,  and  that  such  a  mild  attack  is  just  as 
effective  iu  producing  partial  immunity  from  future  infection  as  an 
attack  of  the  plague  brought  on  by  natural  infection,  or  by  an  inocu- 
lation with  infectious  lung  exudation  directly  from  tne  body  of  a  dis- 
eased or  dead  hog,  but  it  also  very  soon  became  evident  that  such  a 
cultivation  of  swine-plague  Schizophytes  and  systematic  inoculations 
of  pigs  with  cultivated  Schizophytes  are  not  exactly  things  which  a 
common  farmer  can  be  expected  to  do,  and  that  by  advocating  such 
meaus  of  prevention  much  more  damage  than  good — more  spreading  of 
the  plague  than  prevention — might  be  the  result.  In  a  country  where 
a  scientific  and  trained  veterinary  surgeon  can  be  found  in  nearly  every 
village,  as  is  the  case  in  most  parts  of  Northwestern  Europe,  such 
prophylactic  inoculations  may  be  practicable  enough,  but  in  our  country 
they  are  not  easily  instituted,  and  if  introduced  would  be  liable  to  pro- 
duce much  mischief.  Consequently,  the  experiments  with  prophylactic 
inoculations  of  cultivated  Schizophytes  were  soon  dropped  as  not  prom- 
ising, under  present  circumstances,  any  results  of  practical  value,  and 
others,  promising  better  and  more  practical  results,  were  taken  up. 

1.  Experiments  with  individual  animals. 

Until  November,  1880, 1  had  my  experimental  station  at  Champaign, 
but  when  December  arrived  no  suitable  material  could  be  found  there. 
Mild  cases  of  swine  plague  were  still  existing,  and  can  nearly  always  be 
found  somewhere  in  a  district  or  country  in  which  a  great  many  hogs 
are  raised,  and  in  which  the  plague  has  gained  a  permanent  foothold, 
but  mild  cases  were  not  what  I  wanted.  I  therefore  had  to  look  about 
for  another  location. 

After  considerable  inquiry  and  traveling  to  several  places  in  search 
of  cases  of  a  malignant  type,  I  found  some  diseased  herds  of  swine  near 
Mount  Palatine  ( December  1 1 ),  Magnolia  (December  12  and  13),  and  Clear 
Creek  (December  14),  in  Putnam  County,  Illinois;  but  the  disease  ap- 
peared to  be  on  the  wane  in  every  herd  visited,  and  as  all  three  villages 
are  quite  a  distance  from  any  railroad,  and  neither  of  them  offered  any 
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facilities  for  the  establishment  of  an  experimental  station— everyone 
seamed  to  be  afraid  to  have  on  his  place  or  in  his  neighborhood  a  pig- 
pen in  which  experiments  were  to  be  made  with  the  disease— 1  .was  com* 
pelled  to  go  farther  iu  search  of  a  more  suitable  location. 

Finally  (December  22)  I  succeeded  in  finding  some  diseased  and  in- 
fected herds  of  swine  in  Palmyra  Township,  Lee  County,  Hlinois,  and  in 
the  eastern  and  southeastern  parts  of  Whitesides  County,  which  promised 
to  furnish  material  for  some  time.  I  therefore  established  a  new  exper- 
imental station  near  Prairieville,  in  Palmyra  Township,  Lee  County,  had 
a  suitable  pig-pen  built,  made  all  necessary  arrangements,  and  .bought 
six  healthy  pigs,  each  about  five  months  old,  which  were  delivered  on 
January  6, 1881.  These  pigs  I  intended  to  treat  for  fifteen  days  with  car- 
bolic acid,  and  gave  them  three  times  a  day  about  10  drops  of  a  95  per- 
cent, solution  of  the  pure  crystallized  acid  for  every  100  pounds  of  live 
weight,  or  about  45  drops  three  times  a  day  in  the  water  for  drinking 
for  all  six  pigs.  But  at  the  end  of  the  fifteen  days,  about  January  20. 
I  was  not  able  to  find  any  swine  plague  of  a  malignant  type  within  fif- 
teen miles.  A  hard  winter  with  severe  frosts  and  an  abundance  of  snow 
had  set  in,  and  the  disease,  wherever  it  was  existing  in  the  latter  part 
of  December  or  the  fore  part  of  January  in  a  rather  malignant  form,  had 
either  disappeared  or  had  assumed  a  much  milder  type.  As  it  was  my 
intention  to  subject  the  efficacy  of  carbolic  acid  as  a  prophylactic  to  a 
severe  test,  and  did  not  wish  to  spoil  my  pigs  for  further  experiments  by 
an  inoculation  witlj  material  from  a  mild  case  of  disease  which,  more- 
over, would  not  decide  anything,  I  preferred  to  wait  a  few  days  and  con- 
tinue my  search  for  malignant  cases.  Meanwhile  I  was  called  away  from 
my  experimental  station  and  prevented  from  carrying  out  my  plans  for 
the  time  being. 

It  was  not  till  February  17  that  I  was  again  ablq  to  attend  to  my  pigs. 
The  carbolic  acid  treatment  during  my  absence  had  been  interrupted, 
but  had  been  continued  much  longer  than  was  originally  intended.  It 
was  again  commenced  on  my  return,  but  not  being  able  to  obtain  suita- 
ble material  for  inoculation  it  was  once  more  interrupted,  and  the  pigs 
were  not  inoculated  until  March  11,  after  I  had  finally  succeeded  in 
procuring  reliable  material  for  Inoculation  in  Avondale,  Adair  County, 
Iowa,  on  the  form  of  Mr.  Hulbert.  Mr.  Hulbert  had  originally  about 
700  head  of  hogs;  200  of  these  died?  when  he  became  alarmed  and  sold 
all  those  yet  in  a  marketable  condition ;  consequently  when  I  arrived 
he  had  comparatively  few  animals  left,  and  most  of  these  were  sick.  T 
found  a  sow  pig,  about  ten  months  old,  which  had  just  died,  lying  in  a 
fence  corner.  It  was  very  much  emaciated  and  evidently  had  been  sick 
for  some  time,  perhaps  over  a  week. 

Post-mortem  examination. — Externally  a  purjflish  redness  on  thfe  lower 
surface  of  the  body.  Internally  all  lymphatic  glands  enlarged ;  cal- 
losity on  the  internal  surface  of  three  ribs,  which  evidently  had  been 
fractured  when  the  animal  was  young;  pleura  everywhere  smooth  and 
normal,  even  where  coating  the  callous  swelling;  both  lungs  infiltrated  . 
with  exudation  and  containing  innumerable  small  extravasations  of 
blood,  in  form  and  appearance  of  minute  red  specks ;  three-fourths  of  the 
lung  substance  more  or  less  hepatized,  and  hepatization  in  different 
stages,  and  evidently  of  different  age.  No  other  morbid  changes  of  any 
consequence,  except  a  cyst  worm  (Echinococcm)  imbedded  1a  the  left 
kidney. 

I  took  the  whole  left  lung,  which  was  put  into  a  large,  perfectly  clean 
bottle  with  a  tight-fitting  glass  Stopper,  and  a  small  vial  full  of  blood  as 
material  for  inoculation  and  for  microscopical  examination,  and  left 
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immediately  for  my  experimental  station,  where  I  arrived  on  the  morn- 
ing of  the  11th.  The  experimental  pigs,  two  by  two,  in  separate  pens, 
and  designated  as  No.  1,  No.  2,  No.  3,  No.  4,  No.  5,  and  No.  6,  were  im- 
mediately inoculated  with  long  exudation  in  the  usual  manner.  A  very 
large  inoculation  needle  was  used,  and  each  pig  received  three  punctures. 
In  addition,  pig  No.  5,  which,  together  with  No.  6,  occupied  the  same  pen, 
consumed  trie  whole  left  lung,  and  pig  No.  6,  the  smallest  animal  in  the 
lot,  received,  mixed  with  water,  all  the  blood  serum  and  lung  exudation 
which  had  oozed  out  of  the  lung. 

It  must  be  remembered  here  that  a  prolonged  treatment  with  car- 
bolio  acid,  which  caused  a  considerable  reduction  of  animal  heat,  close 
confinement,  and  severe  cold,  had  not  promoted  the  growth  of  the  ani- 
mals; during  the  last  month,  especially,  they  had  not  been  doing  as 
well  as  might  have  been  desired ;  still  none  of  them  showed  any  signs 
or  symptoms  of  disease. 

I  endeavored  to  take  their  temperature,  but  owing  to  the  shyness  and 
excitement  of  the  animals  found  it  a  difficult  matter,  and  did  not  suc- 
ceed in  getting  the  exact  degree.  I  only  learned  that  the  temperature 
of  rill  of  them  was  some  degrees  below  normal.  With  pigs  Nos.  1  and 
2,  which  occupied  the  same  pen,  the  carbolic-acid  treatment  was  con- 
tinued for  one  week  after  the  inoculation  had  been  made,  while  it  was 
discontinued  with  the  others  as  soon  as  they  had  been  inoculated.  The 
fbod  of  all  the  pigs  consisted  of  corn,  slop,  or  mashes  of  bran  and  shorts, 
a  little  skimmed  milk  (now  and  then),  and  water.  Glean  straw  was 
used  for  bedding.  Up  to  March  24  all  six  pigs  remained  free  from  any 
disease.  At  that  date  a  more  successful  attempt  was  made  to  ta£e 
their  temperature.  It  was  found  to  be  nearly  the  same  in  all  six  ani- 
mals ;  it  varied  between  96°  and  97°!F.,  consequently  was  very  much 
below  normal.  TKis  great  reduction  of  temperature,  it  seems  to  me, 
must  have  been  due  to  the  carbolic-acid  treatment,  which,  with  some 
interruptions,  had  been  continued  quite  a  long  time-— much  longer  than 
was  originally  intended.  It  is  also  possible  that  when  not  present  my- 
self the  hand  of  the  young  man,  who  was  intrusted  with  feeding  and 
taking  care  of  the  pigs  in  my  absence,  became,  at  times,  a  little  too 
heavy  and  the  doses  too  large.  At  any  rate  it  was  noticed  that  the 
pigs,  in  spite  of  good  food,  but  undoubtedly  to  be  accounted  for  by  the 
abnormally  low  temperature  of  the  blood,  the  close  confinement,  and 
the  hard  and  lasting  winter,  did  not  thrive  or  increase  in  weight  and 
size.  They  seemed  to  feel  chilly,  and  inclined  to  huddle  together,  but 
no  symptoms  of  swine  plague  could  be  observed,  except,  perhaps,  in 
No.  5,  in  which  it  was  doubtful  whether  any  disease  was  existing  or  not. 
Nos.  1, 2,  and  4  were  unquestionably  free  from  disease,  and  Nos.  3  and  6 
did  not  show  any  symptoms.  It  was  therefore  concluded  to  watch  the 
pigs  closely,  and,  as  the  usual  or  longest  known  period  of  incubation 
had  about  expired,  to  make  another  inoculation  if  material  could  be 
procured. 

After  many  futile  attempts  in  the  stock-yards  and  in  the  vicinity  of 
Champaign,  Lincoln  (Logan  County),  Springfield,  and  New  Berlin 
f  Sangamon  Cotanty),  and  other  places  in  this  State,  I  finally  succeeded 
(April  15)  in  finding  swine  plague  of  a  malignant  type  near  Tipton, 
Moniteau  County,  Missouri,  at  the  farm  of  Mr.  Claas,  who  had  recently 
lost  12  head  of  hogs  out  of  a  herd  of  35.  I  found  several  animals  lying 
dead  in  the  pasture,  but  they  had  been  dead  a  day  or  two  and  were 
already  in  a  state  of  decomposition j  and  as  the  material  for  inoculation 
would  have  to  be  carried  a  long  distance  and  be  preserved  for  at  Id&st 
two  days,  I  concluded,  in  order  to  get  fresh  material,'  to  buy  of  Mr.  Claas 
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a  very  sick  pig.  This  I  did,  and  it  was  at  once  killed  by  bleeding.  It 
was  a  sow  pig  about  six  months  old.  It  Wed  very  little ;  the  bloou  was 
dark  colored,  or  not  sufficiently  decarbonized.  The  morbid  changes 
presented:  Externally,  numerous  petechias,  or  small  extravasations  of 
blood  in  the  skin  and  subcutaneous  tissues  of  the  lower  surface  of  the 
body  and  between  the  iegs.  Internally  all  lymphatic  glands  enlarged; 
the  connective  tissue,  and  even  the  fat  on  the  lower  surface  of  the  body, 
between  the  hind  legs  and  under  the  shoulder-blade,  full  of  small  extrava- 
sations of  blood,  presenting  small  red  specks;  both  lungs  full  of  exuda- 
tion, extensively  hepaiiaed,  and  containing  innumerable  small  extravasa- 
tions of  blood j  pericardium  somewhat  affected,  but  heart  nearly  normal. 
In  the  abdominal  cavity:  Ulcerous  tumors  in  the  colon  but  none  in  the 
c*ecum,  and  extravasations  of  blood  in  the  membranes  of  th«  stomach. 
I  took  portions  of  both  lungs  as  material  for  inoculation  and  for  micro- 
scopical examination  and  put  them  in  a  large,  clean  bottle,  with  a  well- 
fitting  glass  stopper.  On  the  morning  of  April  18  I  reached  my  experi- 
mental station,  and  fihding  my  material  fresh  and  in  a  good  condition  im- 
mediately inoculated  all  six  pigs,  and  gave  portions  of  thetliseased  lungs 
to  pigs  Nos.  3  and  4.  On  examining  thfe  pigs  before  they  were  inocu- 
lated I  found  pigs  Nos.  1  and  2  perfectly  free  from  disease;  No.  4  did 
not  show  any  plain  symptoms,  but  was  looked  upon  with  some  suspi- 
cion, whUe  Nos.  3, 6,  and  6  exhibited  seme  symptoms  and  appeared  to  be 
slightly  affected.  They  (the  three  latter  animals)  showed  indications 
of  an  affection  of  the  lungs,  coughed  some,  and  had  become  somewhat 
emaciated.  The  first  plain  symptoms  of  disease  were  observed  in  pig 
No.  5  about  the  1st  of  April,  but  no  marked  change  occurred  until  some 
time  afterward,  consequently  the  period  of  incubation  or  colonization — 
from  March  11  until  April  1  (pig  No.  5),  and  April  18,  or  perhaps  a  day  or 
two  earlier  (pigs  Nos.  3  and  6)— had  been  an  unprecedentedly  long  one 
in  every  animal.  On  May  4  it  was  evident  that  pigs  Nos.  3, 5,  and  6 
were  diseased,  while  pigs  Nob.  1, 2,  and  4  did  not  show  any  symptoms  what- 
ever and  appeared  to  be  healthy.  The  last  inoculation  ( Apnl  18)  proba- 
bly aggravated  the  already  existing  very  light  attack  of  swine  plague  in 
in  pigs  Nos.  3, 5,  and  6,  but  evidently  had  no  effect  upon  the  others,  not- 
withstanding  the  material  used  for  inoculation  (ef.  poet  mortem  examina- 
tion of  Mr.  Claas*s  pig)  was  undoubtedly  of  the  most  malignant  character 
and  perfectiyfresh  when  the  inoculation  was  made.  On  May  &  it  was  de- 
cided to  sacrifice  pig  No.  3,  at  that  date  apparently  the  sickest,  for  the  pur- 
pose of  ascertaining  the  amount  and  degree  of  morbid  changes  produced. 
The  pig  was  killed  by  bleeding.  Post-mortem  examination:  No  external 
changes  except  a  very  unclean  condition  ef  the  skin.  Internally  the 
lungs  presented  those  morbid  changes  which  are  characteristic  of  swine 
plague,  but  the  hepatization  was  not  extensive,  as  only  about  one-fourth 
of  the  whole  lung  tissue  was  seriously  affected;  the  lymphatic  glands 
were  enlarged.    No  other  morbid  changes. 

Although  no  diseased  hogs  could  be  found,  and  the  plague  had  appar- 
ently disappeared  in  Lee  County*  a  great  many  young  pigs  were  lost  in 
nearly  all  the  herds  in  which  swine  plague  of  a  mild  type  had  been  pre- 
vailing in  the  summer  and  in  the  fell.  A  large  number  of  those  sows 
which  had  been  affected  but  had  recovered  months  ago,  and  were  ap- 
parently in  good  health,  either  miscarried  or  lost  their  pigs  soon  after 
they  were  bbrn.  The  latter,  as  a  rule,  were  sick  but  a  short  time  before 
they  died,  and  either  showed  more  or  less  plain  symptoms  of  swine 
plague  or  simply  declined  and  withered  away.  A  few  were  examined 
after  death,  and  presented  morbid  changes  in  the  lungs  characteristic 
of  swine  plague,  and  more  or  less  enlargement  of  the  lymphatic  glands, 
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but  nothing  else  abnormal  was  observed.  A  gentleman  whose  farm  is 
only  half  a  mile  from  my  experimental  station,  and  is  personally  known 
to  me  as  a  man  who  takes  very  good  eare  of  his  swine,  lost  about  a  hun- 
dred young  pigs.  His  sows  were  all  in  an  excellent  condition  and  showed 
no  trace  of  disease,  bnt  they  had  been  slightly  affected  in  the  fall. 

Not  able  to  obtain  fresh  material,  I  made  no  more  inoculations,  but 
kept  the'Temaining  five  pigs  under  observation  until  May  21.  At  that 
date  pig  No.  6  was  killed  by  bleeding  for  examination.  It  was  the  sickest 
of  the  lot,  for  pig  No.  5,  which  first  showed  symptoms  of  disease,  had 
sufficiently  recovered  to  be  considered  as  an  almost  healthy  pig.  Post- 
mortem examination  of  pig  No.  6:  All  organs  were  found  to  be  in  a 
perfectly  healthy  condition,  except  the  lymphatic  glands,  which  were 
enlarged,  and  the  lungs,  of  which  nearly  one-fourth,  limited  mainly  to 
the  anterior  portions,  had.  become  impervious  to  air,  but  was  not  enlarged 
in  size  or  filled  with  any  fresh  exudation.  A  portion  of  the  right  lobe 
exhibited  traces  of  having  been  filled  with  exudation  which  had  under- 
gone absorption.  The  condensed  parts  (those  impervious  to  air)  were  pale, 
bloodless,  somewhat  shrunken,  and  showed  that  the  morbid  changes 
were  not  of  recent  origin,  but  had  for  some  time  been  undergoing  a  re- 
trogressive process.  The  liver  was  rather  pale,  and  the  pericardium 
contained  a  small  quantity  of  serum.  The  pig  undoubtedly  would  have 
lived,  but  I  desired  to  see  the  extent  of  the  morbid  changes  produced, 
and  also  the  extent  of  the  retrogressive  process,  so  I  decided  to  kill  it. 
For  reasons  which  will  be  more  fully  explained  hereafter,  no  more  inoc- 
ulations were  made. 

A  brief  recapitulation  of  the  experiments  just  related  may  be  in  place. 
All  six  pigs  consumed,  before  they  were  inoculated,  an  abundance  of 
carbolic  acid,  much  more  than  was  intended  they  should  have  had.  be- 
cause the  carbolic-acid  treatment,  although  interrupted  for  nearly  a 
month,  was  continued  a  sufficient  length  of  time  to  cover  more  than 
twice  the  longest  known  period  of  incubation,  fourteen  or  fifteen  days, 
whilfe  it  was  my  intention  it  should  simply  cover  it  once.  The  causes  oi 
the  prolongation  of  the  treatment  have  been  stated.  Pigs  Nos.  3,  4,  5, 
and  6  did  not  receive  a  drop  of  carbolic  acid  after  the  first  inoculation, 
and  only  Nos.  1  and  2  received  a  small  quantity  for  one  week  longer. 
In  all  six  pigs.the  carbolic-acid  treatment  had  the  effect  of  considerably 
reducing  the  animal  heat  to  several  degrees  below  normal,  and  this  ab- 
normally low  temperature  remained  for  some  time  after  the  carbolic- 
acid  treatment  had  been  discontinued.  On  March  24,  thirteen  days  after 
pigs  Nos.  3, 4, 5,  and  6,  and  six  days  after  Nos.  1  and  2  received  the  last 
dose  of  carbolic  acid,  none  of  the  six  pigs  had  a  temperature  above 
97°F.  nor  below  96°F.  Further,  in  pigs  Nos.  1  and  2  both  inoculations, 
first  and  second,  remained  ineffective;  in  pig  No.  4  the  effect  produced 
by  the  first  inoculation,  if  any  at  all,  was  a  very  slight  one,  and  the  sec- 
ond inoculation  did  not  have  any  visible  effect  whatever,  while  pigs  Nos. 
3,  5,  and  6  contracted  the  disease  from  the  first  inoculation,  but  only 
after  an  unprecedentedly  long  period  of  incubation,  and  then  only  in  a 
very  mild  form,  which  it  seams  was  slightly  aggravated  by  the  effect  of 
the  second  inoculation.  Pig  No.  5  recovered  and  pigs  Nos.  3  and  6 
would  have  recovered  if  I  had  mot  killed  them  by  bleeding.  In  all  my 
former  experiments  ao  inoculation  with  infectious  material  (lung  exuda- 
tion) like  that  used  on  the  six  pigs  never  failed  to  produce,  within  three 
to  fifteen  days,  or  on  an  average  in  about  six  days,  a  malignant  and 
usually  fatal  case  of  swine  plague,  unless  the  pig  inoculated  imme- 
diately received  prophylactic  treatment,  or  had  acquired  partial  immu- 
nity (lost  its  natural  predisposition)  either  by  a  previous  attack  of  swine 
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plague,  from  which  it  had  recovered,  or  by  previous  inoculations,  ren- 
dered ineffective  by  proper  prophylactic  treatment.  Consequently  it 
mnst  be  concluded  the  carbolic-acid  treatment  had  the  effect,  in  two  of 
the  experimental  pigs  (Nos.  1  and  2)  of  altogether  destroying  the  pre- 
disposition, and  in  the  other  four  (Nos.  3, 4,  5,  and  6)  of  greatly  dimin- 
ishing the  same,  because  the  disease  produced  was  in  every  case  of  a 
very  uild  form — as  to  pig  No.  4,  it  is  even  doubtful  if  it  became  affected 
at  all— did  not  become  fatal,  and  only  made  its  appearance  after  an  ex- 
ceedingly long  period  of  incubation.  If  the  prophylactic  treatment  with 
carbolic  acid  had  not  produced  immunity  by  destroying  the  predisposi- 
tion in  pigs  Nos.  1  and  2,  and  had  not  greatly  diminished  the  predispo- 
sition in  pigs  Nos.  3,  4.  5,  and  6,  and  if  simple  inefficacy  or  weakness  of 
the  material  used  for  tlie  first  inoculation  had  been  the  cause  of  pigs 
Nos.  1  and  2,  and  perhaps  No.  4,  not  contracting  swine  plague,  and  of 
the  others  escaping  with  a  very  mild  attack,  then  it  must  be  supposed 
ttie  second  inoculation  with  material  from  a  very  malignant  source — the 
pig  from  which  it  was  taken  had  ulcerous  tumors  in  the  colon,  and  be- 
longed to  a  herd  in  which  the  disease  proved  to  be  exceedingly  fatal — 
would  have  had  effect  and  would  have  produced  a  severe  attack  $f  the 
plague,  at  any  rate  in  pigs  Nos.  1  and  2,  and  probably  in  No.  4;  but  it 
did  not.  On  the  contrary,  it  had  no  effect  whatever  on  those  three  pigs, 
and  but  a  very  slight  one,  if  any  at  all,  on  the  other  three,  which  had 
not  yet  recovered  from  the  mild  attack  caused  by  t*he  first  inoculation. 
The  exceedingly  long  period  of  incubation  alone  is  proof  that  the  car- 
bolic acid  must  have  diminished  the  predisposition,  or  in  other  words 
have  produced  conditions  not  all  favorable  to  a  rapid  development  a*d 
propagation  of  the  Schizophytes.  From  all  this  it  must  be  concluded 
that  the  prophylactic  treatment  with  carbolic  acid  produced  in  the  ani- 
mal organism  essentially  tlfe  same  or  very  similar  changes  or  conditions 
inimical  to  a  development  and  propagation  of  Schizophytes,  whicl\are pro- 
duced and  left  behind  by  an  attack  of  swine  plague  from  which  the  animal 
recovers.  The  difference  in  the  effect  of  the  first  inoculation  upon  the 
individual  pigs,  which  were  all  treated  alike,  except  that  pigs  Nos.  1 
an4  2  received  carbolic  acid  for  one  week  .after  they  had  been  inoculated, 
and  therefore  one  week  longer  than  the  other  four  pigs,  may  be  taken 
as  an  indication  that  a  prophylactic  treatment  with  carbolic  acid  is  prob- 
ably the  most  effective  if  continued  for  some  time — long  enough  to 
cover  the  usual  period  of  incubation — after  an  inoculation  or  infection 
has  taken  place,  and  is  less  effective  if  the  whole  treatment  precedes  the 
infection  or  is  discontinued  at  the*  time  or  before  an  inoculation  or*in- 
fection  takes  place.  Whether  it  is  the  reduction  of  animal  heat  pro- 
duced by  a  continued  use  of  carbolic  acid  that  interferes  with  the  effi- 
cacy of  an  inoculation,  or  whether  other  changes  in  the  conditions  neces- 
sary or  favorable  to  tne  development  and  propagation  of  swine  plague 
Schizophytes  are  brought  about  by  a  continued  treatment  with  carbolic 
acid,  and  constitutes  the  cause  of  the  partial,  and  in  some  cases  com- 
ptete,  immunity,  ft  not  very  easy  to  determine.  If  it  is  the  reduction  of 
temperature,  the  effect  somewhat  agrees  with  the  results  of  certain  ex- 
periments with  Bacillv*  anthraois  made  by  Toussaint  and  others,  who 
found  that  a  certain  degree  of  animal  heat  is  essential  to  the  develop- 
ment of  anthrax,  and  that  the  latter  cannot  be  communicated  to  animals 
whose  temperature  of  the  blood  is  a  few  degrees  higher.  If,  also,  a  cer- 
tain degree  or  animal  heat  is  essential  to  the  development  of  swine 
plague,  it  would  be  explained  why  that  disease  is  more  infectious  to 
hogs  than  to  other  animals  having  either  a  lower  or  a  higher  temper- 
ature of  the  blood.    Chickens,  for  instance,  do  not  seem  to  be  suscep- 
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tible  at  all — at  least  I  never  succeeded  in  communicating  swine  plague 
to  a  chicken — and  human  beings,  who  have  a  lower  temperature  than 
swine,  are  at  any  rate  not  easilyinfected. 

2.  Experiments  with  prophylactics  on  herds  of  swine. 

As  my  instructions,  received  some  time  last  spring  from  the  Depart- 
ment of  Agriculture,  required  me  to  "go  into  the  field"  and  commence 
experiments  with  prophylactics  on  diseased  and  infected  herds  of  swine 
by  the  first  of  June,  and  as  I  found  it  exceedingly  difficult  or  next  to 
impossible  to  procure,  even  at  considerable  expense  and  much  loss  of 
time,  inoculation  material  from  animals  affected  with  a  malignant  type 
of  swine  plague  at  not  too  great  a  distance  from  my  experimental  sta- 
tion, I  concluded  to  make  no  more  inoculations,  but  to  drop  my  experi- 
ments on  individual  animals  and  commence  operations  in  the  field. 
Therefore  early  in  May  I  looked  about  for  herds  which  had  just  become 
infected,  or  in  which  symptoms^of  swine  plague  had  just  made  their  ap- 
pearance. It  did  not  take  very  long  to  find  infected  herds,  but  another 
difficulty  was  encountered.  Wherever  the  plague  made  its  appearance 
in  a  heid  of  swine  old  enough  and  in  sufficient  condition  to  be  market- 
able, in  nearly  every  case  the  owner  disposed  of  them  by  shipping  or 
selling  every  animal  as  soon  as  he  became  convinced  that  the  disease 
had  invaded  his  herd.  This  was  easy,  because  the  price  of  pork  was  a 
comparatively  high  one,  and  mostof  the  buyers,  generally  not  overscru- 
pulous, especially  if  able  to  buy  at  a  reduced  rate,  bought  almost  every- 
thing that  was  offered.  So  it  often  happened  that  a  herd  very  suitable 
for  prophylactic  treatment  if  found  one  day  were  sold  or  shipped  a  day 
or  two  later,  or,  as  sometimes  happened,  even  the  same  day.  Thus  sev- 
eral experiments  were  cut  off  before  fairly  commenced  and  before  any 
results  could  be  obtained.  On  May  16th  I  found  an  infected  herd  about 
four  miles  northwest  of  Champaign,  belonging  to  Dr.  Pearmjan,  and  con- 
sisting in  all  of  58  animals.  Among  them  I  found  three  shoats  very 
sick  and  already  showing  pumping  motions  of  the  flanks;  four  or  five 
others  were  slightly  affected,  and  two  young  pigs,  yet  sucking,  were 
plainly  diseased.  The  latter  were  coughing  and  exhibited  other  charac- 
teristic symptoms,  such  as  thinness  of  the  flanks,  drooping  of  the  head. 
&c.  The  herd  was  divided  into  three  different  lots ;  one  contained  3 
brood-sows  and  18  young  pigs;  another  one  35  shoats,  and  a  third  2 
older  sows  heavy  with  pig,  and  probably  not  infected.  Dr.  Pearman's 
farm  is  about  three  and  a  half  or  four  miles  northwest  of  Champaign 
City,  and  consists  of  160  acres  of  nearly  level  land,  mostly  drained  by 
ditches.  The  soil  is  a  rich  black  loam.  The  3  brood-sows  and  their  18 
pigs,  2  of  the  latter  plainly  diseased,  wiere  kept  in  the  orchard,  where 
they  could  not  get  any  water  except  what  was  given  them.  They  there- 
fore could  be  compelled  to  take  medicines  and  receive  regularly  three 
times  a  day,  in  their  slop  or  water  for  drinking,  from  eight  to  ten  drops 
of  carbolic  acid  for  every  100  pounds  of  live  weight  they  represented. 
Their  weight,  as  was  all  the  following  cases,  was  estimated  by  the  owner. 
Lot  No.  2,  composed  of  35  shoats,  among  them  3  very  sick  and  4  or  5 
affected,  was  kept  in  a  hog  pasture,  which  contained  for  shelter  a  large 
cluster  of  young  maple  trees,  and  was  traversed  diagonally,  running 
from  northeast  to  southwest,  by  a  ditch  from  eight  to  tern  feet  in  width 
which  contained  from  six  to  ten  inches  of  water.  This  lot  had  access  to 
the  ditch,  and  therefore  could  not  be  compelled  to  partake  regularly  of 
the  carbolic  acid  offered.  Lot  No.  3,  composed  of  2  aged  sows,  tempora- 
rily occupied  a  hog  lot  which  contained  an  old  straw-stack  nearly  rotten 
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with  age.  The  sows  had  been  in  the  hog  lot  only  a  few  days,  and  had 
no  access  to  any  water  except  what  was  given  to  them. 

Br.  Pearman's  herd  was  again  visited  on  May  25.  The  three  sick 
shoats  (two  barrows  and  one  sow)  appeared  to  be  worse  j  they  were 
more  emaciated ;  showed  great  difficulty  of  breathing ;  at  each  breath 
pumping  motions  of  the  flanks;  they  kept  away  from  the  herd,  but 
always  near  the  ditch,  which  at  this  time  contained  but  little  water. 
Otherwise  no  essential  changes  were  observed,  except  that  a  few  more 
of  the  shoats  were  coughing  and  exhibited  other  slight  indications  of 
being  affected.  May  27  one  of  the  very  sick  shoats,  a  t>arrow,  died. 
On  May  29  Br.  Pearman  concluded  to  dispose  of  the  two  remaining 
very  sick  shoats,  and  gave  me  permission  to  kill  them,  one  by  bleeding 
and  the  other  by  shooting.  The  one  first  killed  was  a  barrow.  It  had 
been  castrated  not  more  than  four  weeks  before,  or  about  a  week  be- 
fore it  showed  the  first  symptoms  of  disease.  Post-mortem  examination : 
Lymphatic  glands,  not  only  in  the  mesenterium,  but  everywhere,  very 
much  enlarged ;  the  lungs  presented  the  characteristic  morbid  changes 
of  infiltration  with  exudation,  numerous  small  extravasations  of  blood, 
and  partial  and  complete  hepatization  in  three-fourths  of  this  whole  sub- 
stance. The  same,  on  a  cut,  presented  a  mottled  appearance,  as  gray 
and  red  hepatization,  much  infiltration,  and  partially  yet  healthyjwrtions 
(lobules)  of  lung-tissue  could  be  found  side  by  side  joining  each  other. 
The  spermatic  chords  appeared  very  much  swelled  and  coated  with  a 
dirty,  whitish-gray,  crumbling  mass  similar  in  appearance  to  the  surface 
of  the  ulcerous  twmors  usually  or  often  found  in  the  csecum  and  colon  m 
malignant  cases  of  swine  plague.  No  other  morbid  changes.  The  sec- 
ond pig,  a  sow  (both  animals  were  about  eight  months  old)  was  killed 
by  shooting  it  in  the  head.  It  was  killed  by  shooting  because  it  was 
naturally  mid  and  too  quick  to  be  easily  caught  in  a  large  pasture,  and 
we  did  not  wish  to  produce  any  new  morbid  changes — congestion  and 
extravasations  of  blood  in  the  lungs — by  running  the  animal,  especially 
as  it  was  a  warm  day.  Post-mortem  examination :  Lymphatic  glands 
enlarged  and  lungs  degenerated  in  the  same  degree,  but  not  quite, 
though  nearly,  to  the  same  extent  as  in  the  pig  first  examined.  These 
two  pigs,  and  .the  one  that  died  on  May  27,  Br.  Pearman  informed  me, 
always  kept  company,  and  used  to  make  their  lair  side  by  side,  or  on 
top  of  each  other  in  pig  fashion,  in  the  old,  partially  rotten  straw-stack 
in  the  hog  lot  now  occupied  by  the  two  aged  sows.  This  was  when  the 
herd  was  undivided  and  the  animals  allowed  to  go  where  they  pleased. 
The  division  had  been  made  only  a  short  time  before  my  first  visit.  It 
must  be  here  mentioned  that  Br.  Pearman's  herd  was  last  year  affected 
with  swine  plague  and  that  the  diseased  animals  were  kept  in  the  hog 
lot  which  contains  the  old  straw-stack. 

May  31. — A  few  more  of  the  shoats  having  commenced  to  cough  and 
show  symptoms  of  the  disease,  the  whole  herd  was  given  in  my  charge, 
and  arrangements  were  made  by  which  it  became  possible  to  compel 
every  animal  to  take  its  dose  of  carbolic  acid  three  times  a  day.  The 
ditch  in  the  hog  pasture  had  become  dry.  Among  the  three  brood- 
sows  and  eighteen  pigs  which  had  been  subjected  to  a  regular  treat- 
ment with  carbolic  acid  from  the  time  of  my  first  visit  all  symptoms  of 
disease  had  disappeared.    They  were  all  doing  well. 

June  3. — Becided  improvement  among  the  shoats  composing  lot  No.  2; 
only  a  few  animals  are  coughing  and  all  have  good  appetite.  The  two 
sows  m  the  straw-stack  lot  (No.  3)  have  now  18  pigs,  all  apparently 
healthy. 

Two  weeks  later  all  of  Br.  Pearman's  swine  appeared  healthy.    Most 
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of  the  shoats,  or  in  fact  all  those  in  a  good  enough  condition  to  be 
shipped  to  market,  were  sold. 

Looking  about  and  making  inquiries  for  other  diseased  and  infected 
herds,  I  met  with  much  disappointment.  The  following  case  may  serve 
as  a  sample.  I  had  learned  that  Mr.  Joe  Maxwell,  3  miles  northwest 
of  Mahomet,  and  about  15  miles  from  Champaign,  was  losing  his  hogs. 
I  went  there  on  June  1G  and  found  that  he  was  just  shipping  his  hogs 
to  Chicago  to  market.  He  denied  the  existence  of  swine  plague  in  his 
herd,  and  although  admitting  that  he  had  lost  "  now  and  then  a  few 
animals,  the  same  as  other  people,"  he  alleged  that  he  merely  shipped 
his  whole  herd  of  hogs  because  they  were  not  doing  well,  and  he  desired 
to  commence  anew  with  another  breed.  My  information  as  to  the  ex- 
istence of  swine  plague,  followed  by  numerous  deaths  in  Mr.  Maxwell's 
herd  of  swine,  was  positive,  and  from  a  very  reliable  source.  I  had  no 
opportunity  to  see  the  hogs;  they  were  already  on  the  way  to  the  rail- 
road station.  Mr.  Maxwell  lives  near  the  Sangamon  River,  had  swine 
plague  in  his  herd,  andused  "  sure-cure  hog-cholera  medicine  "  for  some 
weeks  before  he  concluded  to  ship.  It  is  even  probable,  but  of  this  I 
am  not  certain,  that  the  disease,  though  very  likely  in  a  mild  form,  was 
not  entirely  absent  from  his  farm  for  a  long  time,  may  be  for  over  a  year. 
He  admitted  that  his  pigs  never  had  done  well,  and  that  he  had  lost 
some  now  and  then  through  the  whole  year.  It  is  especially  in  the  tim- 
ber and  on  the  timbered  borders  of  small  streams  where  swine  plague 
has  a  firm  foothold,  is  hardly  ever  entire>y  absent,  and  where  the  disease 
germs  find  protection  and  survive,  even  if  destroyed  nearly  everywhere 
else  by  conditions  unfavorable  to  their  existence.  I  mention  this  one 
case  of  disappointment  only  out  of  a  great  many  encountered  by  me. 

June  23. — Mr.  Hogan,  in  Urbftna,  has  two  pigs  about  five  months  old 
belonging  to  the  same  litter.  One  of  them  is  affected  with  swine  plague 
and  has  been  sick  for  three  or  four  days.  It  has  considerable  diarrhea, 
and  exhibits  other  characteristic  symptoms.  The  other  pig,  although 
undoubtedly  infected,  as  both  pigs  occupy  the  same  pen,  does  not  seem 
to  be  ailing,  but  is  lively  and  has  good  appetite.  I  had  them  at  once 
separated,  and  ordered  for  each  pig,  three  times  a  day,  four  drops  of 
carbolic  acid  in  the  slop,  or  in  the  water  for  drinking,  but  only  the  pig 
apparently  yet  healthy  consumed  its  full  dose,  the  other  one  being  too 
sick  to  take  much  food  and  drink. 

June  27. — The  sick  pig  is  much  worse;  is  very  weak  and  emaciated, 
and  its  squealing  is  faint  and  of  a  peculiar  hoarseness,  characteristic  of 
an  advanced  stage  of  swine  plague.  The  other  pig  seems  to  be  per- 
fectly healthy. 

June  28. — The  sick  pig  died,  and  the  post-mortem  examination  made 
almost  immediately  after  death  revealed  the  usual  morbid  changes.  The 
other  pig,  which  took  its  dose  of  carbolic  acid  three  times  a  day,  re- 
mained healthy. 

Mr.  PercivaPs  herd,  about  5  miles  south  and  1  mile  east  of  Cham- 
paign, was  visited  on  July  1.  The  herd  is  a  small  one  and  consists  of 
only  eight  or  tei*  grown  animals  and  a  litter  of  pigs.  Three  of  the  lat- 
ter were  found  to  be  very  sick  and  emaciated,  and  evidently  affected 
with  swine  plague  in  an  advanced  stage,  while  the  health  of  the  other 
animals  appeared  to  be  doubtful.  The  sow,  the  dam  of  the  pigs,  ap- 
}>eared  to  be  the  least  ailing  animal  in  the  lot,  but  she  had  an  attack  of 
swine  plague  about  a  year  ago.  from  which  she  recovered.  An  old 
straw-stack  in  the  hog  lot  probably  preserved  the  infectious  principle 
during  the  winter.  The  farm  itself  is  composed  of  mostly  low  and  flat 
land,  inclined  to  be  wet  where  not  artificially  drained  by  tiles.    I  pre- 
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scribed  carbolic  acid,  eight  to  ten  drops  for  every  100  pounds  of  live 
weight,  three  times  a  day,  and  have  not  heard  of  any  deaths;  some  time 
later,  however,  I  learned  from  Mr.  Percival  that  some  of  his  pigs  were 
not  doing  well,  and  1  was  asked  to  prescribe  for  worms.  I  did  not  con- 
sider the  herd  as  very  snitable  material  for  testing  a  prophylactic  treat- 
ment, because  it  was  a  very  small  one,  and  all  the  grown  animals  had 
the  plague  last  year  and  had  recovered,  and  the  disease  among  the  pigs, 
which  were  about  two  months  old,  was  of  a  mild  and  somewhat  chronic 
form,  slightly  aggravated,  perhaps,  by  the  presenceof  worms.  Besides, 
a  separation  could  not  be  made,  and  so  I  did  not  make  another  visit, 
but  tried  to  find  other  herds. 

Having  been  informed  that  swine  plague  might  be  found  in  Effingham 
County,  especially  in  the  timbered  districts  near  the  Little  Wabash,  I 
went  there  in  quest  of  diseased  and  infected  herds  July  5  and  6,  but 
found  only  here  and  there  one  or  two  sick  pigs  belonging  to  people  who 
keep  but  few  such  animals.  I  found  that  these  people  also  ship  their 
hogs,  if  only  half-way  marketable,  as  soon  as  they  iind  anything  wrong 
with  them. 

On  July  8  I  learned  of  the  existence  of  cases  of  swine  plague  in  the 
neighborhood  of  JEtna,  a  village  in  Coles  County,  on  the  8.  0.  E.  R., 
about  52  miles  south  of  Champaign.  I  went  there  at  once  and  found 
a  nest  of  disease  in  a  little  village  called  Paradise,  2J  or  3  miles  north- 
west of  JStna,  and  near  the  upper  portion  of  the  Little  Wabash.  One 
and  a  half  miles  above  Paradise,  also  on  the  Little  Wabash,  is  a  saw- 
mill, at  which  quite  a  herd  of  hogs  is  kept,  and  at  that  mill,  I  was  in- 
formed, swine  plague  was  very  bad  six  weeks  before  it  broke  out  at 
Paradise.  The  owner  of  thfe  mill,  Mr.  Hiram  Clapp,  was  reported  to 
have  lost  a  large  number  of  swine,  and  to  have  but  a  few  diseased  ani- 
mals left.  His  herd  had  access  to  the  Little  Wabash.  At  Paradise  I 
went  first  to  Mr.  R.  Deckhard's  place,  and  found  one  portion  of  his  herd 
of  swine,  composed  of  four  brood-sows,  with  their  litters,  and  several 
shoats,tn  all  about  50  head,  in  the  orchard  and  barnyard;  and  another 
portion  of  the  herd,  consisting  of  a  dozen  shoats  running  at  large,  prin- 
cipal^ hi  the  timber  on  the  banks  of  the  Little  Wabash,  which,  at  Para- 
dise, is  not  much  of  a  river,  but  only  a  good-sized  creek.  The  whole 
herd  had  been  running  at  large  till  recently,  when  the  brood-sows  and 
several  of  the  smaller  shoats  had  beeh  driven  fnto  the  orchard  and  barn- 
yard. I  found  three  dead  shoats  in  and  near  the  creek,  three  more  dan- 
gerously sick,  or  in  an  advanced  stage  of  swine  plague  and  barely  able 
to  walk,  and  several  others  evidently  ailing,  while  undoubtedly  every 
one  of  the  shoats  running  at  large  in  the  woods  and  not  yet  apparently- 
diseased  were  more  or  less  infected.  I  learned  from  Mr.  Deckhard  that 
his  pigs  had  caught  the  disease  from  animals  owned  by  his  mother,  who 
lives  a  little  farther  north  and  above  him ;  or,  at  any  rate,  his  mother's 
pigs,  which  used  to  be  a  good  deal  together  with  his  own,  had  first  com- 
menced dying.  Acting  upon  my  advice  Mr.  Deckhard  drove  all  the 
outside  pigs  which  did  not  appear  to  be  ailing  out  of  the  woods  into  the 
orchard  and  barnyard,  together  with  the  brood-sows  and  pigs  and  some 
shoats,  and  left  the  very  sick  animals  to  their  fate  in  the  timber  for  the 
want  of  some  better  place  to  take  them.  They  were  not  admitted  with 
the  others  into  the  orchard  and  barnyard  for  fear  of  still  more  infection, 
and  to  subject  them  to  treatment  was  considered  useless.  The  hera 
thus  shut  up  in  the  orchard  and  barnyard  contained  one  very  sick  ani- 
mal, a  small  emaciated  shoot  with  a  temperature  of  106°F.,  and  half  a 
dozen  others  evidently  affected.  I  advised  the  removal  <tf  the  very  sick 
shoat,  but  Mr.  Deckhard  thought  it  might  recover.    The  whole  herd  in 
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the  orchard  and  barnyard,  which  could  not  get  any  water  except  what 
was  given  to  them  in  troughs  pumped  from  a  well,  was  subjected  to 
treatment,  and  received  three  times  a  day  ten  drops  of  carbolic  acid,  for 
every  100  pounds  of  live  weight,  in  the  water  for  drinking.  This  treat- 
ment was  continued  till  July  26. 

From  Mr.  R.  Deckhard's  I  went  to  Dr.  Deckhard's  place,  where  I 
found  three  shoats  shut  up  in  an  isolated,  small  yard.  They  had  come 
from  the  herd  of  Mrs.  Deckhard,  the  doctor's  grandmother,  had  recently 
been  transferred,  and  exhibited  plain  symptoms  of  tbc  first  stages  of 
swine  plague.  AH  three  were  coughing,  but  had  yet  some  appetite, 
and  were  active.  I  subjected  them  to  the  same  treatment  as  Mr.  Deck- 
hard's  herd.  Mrs.  Deckhard's  place  was  not  visited,  because  her  eon 
informed  me  that  most  of  her  pigs  had  died  and  that  the  few  yet  alive 
wereconvalescent.  Another  man  in  Paradise  had  lost  three  pigs  (shoats), 
had  two  very  sick,  and  one  apparently  healthy.  Found  also  a  case  on 
my  return  in  iEtna,  but  only  in  a  small  herd,  originally  consisting  of 
six  animals.  Of  these  two  had  died,  one  was  dying,  and  three  were 
apparently  yet  healthy.  Made  the  same  provisions  for  the  latter  as  for 
the  infected  animals  in  Paradise. 

Went  again  to  Paradise  on  July  12  and  found  all  the  animals  in  treat- 
ment doing  well  except  that  one  very  sick  shoat  with  a  temperature  of 
106°P.  The  sick  shoats  left  to  their  fate  in  the  woods  were  dead.  The 
doctor's  pigs  were  still  coughing,  but  were  no  worse  in  any  respect  and 
had  good  appetites.  Made  another  visit  on  July  18  and  found  every 
animal  in  treatment  alive  and  doing  well  except  the  very  sick  shoat, 
which  had  died.  The  doctor's  pigs  showed  considerable  improvement. 
My  last  visit  was  made  on  July  25,  when  I  found  every  animal  in  treat- 
ment, old  and  young,  not  only  very  much  improved  but  also  thrifty 
and  without  any  symptoms  of  disease.  Those  of  Dr.  Deckhard  had 
stopped  coughing  and  had  gained  in  flesh.  Not  intending  to  come 
again,  I  requested  both  Mr.  Deckhard  and  his  son,  the  doctor,  to  send 
me  word  if  anything  should  happen  or  if  any  relapse  should  take  place. 
On  August  18  I  received  word  from  Dr.  Deckhard  that  all  the  pigs  were 
healthy  and  doing  well. 

July  22. — Having  learned  of  cases  of  swine  plague  existing  south  of 
Philo,  in  Crittenden  Township,  I  went  there  and  found  a  diseased  herd  of 
swine  at  Mr.  Wimmer's  place,  about  seven  or  eight  miles  south  of  Philo, 
and  about  20  miles  from  Champaign,  near  the  Embarras  River.  Found 
the  whole  herd,  said  to  consist  of  forty-odd  head,  running  at  large  in 
the  timber,  which  extended  with  some  interruptions  to  the  river,  nearly 
a  mile  and  a  half  from  the  house.  Saw  numerous  hog- wallows  in  the 
timber,  and  at  least  half  a  dozen  dead  hogs,  more  or  less  putrefied,  lying 
iu  different  parts  of  the  woods,  but  mostly  in  or  near  the  hog-wallows, 
and  all  within  a  radius  of  a  quarter  of  a  mile.  Saw  but  few  live  hogs; 
the  timber  was  extensive,  and  the  time  of  the  day  not  being  feeding 
time,  could  not  ascertain  the  exact  number  of  hogs  still  living  and  ap- 
parently healthy.  Made  one  post-mortem  examination  of  a  pig  about 
two  months  old,  which  had  been  dead  but  a  short  time  and  was  the  only 
one  not  yet  decomposed.  Besides  the  usual  morbid  changes  in  the  lungs 
and  considerable  enlargement  of  the  lymphatic  glands,  1  found  adhesion 
between  the  pulmonary  and  costal  pleuras,  between  the  pulmonary 
pleura  and  diaphragm,  and  between  the  heart  and  pericardium,  but 
nothing  very  abnormal  in  the  abdominal  cavity.  Advised  Mr.  Wim- 
mer  to  make  a  small  yard,  or  large  pen,  on  high  and  dry  ground,  desti- 
tute of  water  and  of  hog-wallows,  but  convenient  to  the  well,  and  to 
drive  all  the  animals  apparently  healthy,  or  but  slightly  affected,  into 
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this  pen.  Left  also  some  carbolic  acid  and  instructed  him  how  to  use 
it — ten  drops  for  every  100  pounds  of  live  weight  three  times  a  day  in 
the  water  for  drinking. 

From  Mr.  Wimmer's  place  I  went  to  Mr.  Schaefer's  farm,  about  one 
mile  west  and  near  the  Embarrass  River.  Mr.  Schaefer  had  recently 
lost  about  100  head  of  swine,  aAd  had  only  two  shoats  left,  which  ap- 
peared to  be  healthy,  or  rather  convalescent.  Went  from  there  to  Mr. 
Schaefer's  nephew,  Mr.  Schaefer,  jr.,  who  lives  about  half  a  mile  farther 
south,  or  down  the  river.  On  his  place  swine  plague  had  just  made  its 
appearance.  His  herd  consisted  of  about  100  head,  mostly  shoats,  of 
which  several  exhibited  symptoms  of  disease,  but  not  finding  him  at 
home  no  arrangements  could  be  made. 

On  my  way  home  I  called  in  at  Mr.  Postletwhaite's,  who  lives  a  few 
miles  farther  north,  towards  Philo,  also  near  the  Embarrass  River,  but 
a  short  distance  above.  Mr.  Postlethwaite  lost  most  of  his  hogs  last 
year,  and  I  merely  called  to  see  how  his  swine  were  getting  along.  He 
had  now  126  very  nice  shoats,  and  thought  them  to  be  all  right,  but 
when  we  went  through  the  hog  pasture,  a. piece  of  timber  land,  I  could 
point  out  to  him  several  sick  ones,  among  them  two  or  three  whicfa 
showed  very  plain  and  unmistakable  symptoms  of  the  plague.  I  ad- 
vised him  to  take  aU  his  hogs,  with  the  exception  of  those  I  pointed  out, 
away  from  the  infected  hog  pasture  to  another  place  on  a  piece  of  high 
and  dry  ground,  and  there  to  treat  them  with  carbolic  acid,  and  to  give 
them  in  their  water  for  drinking,  three  times  a  day,  from  eight  to  *en 
drops  for  every.  100  pounds  of  live  weight.  Having  no  more  carbolic 
acid  with  me,  I  gave  him  an  order  for  some  to  a  druggist  in  Philo.  He 
promised  to  follow  my  advice. 

All  these  people  live  in  or  near  the  timber  on  the  upper  portion  of  the 
Embarrass  River,  which  is  a  tributary  of  the  Wabash.  The  country  is 
slightly  rolling,  but  in  some  places  rather  low  and  wet,  though,  as  a 
rule,  not  swampy.  Near  the  banks  of  the  river  it  is  for  the  most  part 
covered  with  timber,  which  is  pastured  by  cattle  and  hogs,  and  contains 
considerable  underbrush  and  much  old  and  decaying  vegetation.  All 
this  is  well  calculated  to  afford  protection  to  swine-plague  Schizophytes, 
especially  during  the  winter,  and  the  disease  in  consequence  is  probably 
never  entirely  absent  in  this  section  of  country,  and  only  at  certain 
times  of  the  year,  or  under  certain  conditions,  is  more  virulent  than  at 
others.  On  Mr.  Postletbwaite's  farm — Mr.  P.  has  only  lived  there  a  year 
and  a  half— I  am  informed  by  reliable  persons  that  swine  plague  has 
been  a  stationary  disease  for  several  years,  and  that  those  who  have 
lived  there  have  also  been  much  troubled  with  diphtheria  and  typhoid 
fever.  Most  of  the  farmers  in  that  section  of  country  find  it  convenient 
to  let  their  hogs  run  at  large  in  the  timber;  therefore  it  should  not  be  a 
matter  of  wonder  if  the  plague  survived  through  the  winter,  even  if  only 
at  one  or  a  few  places  in  the  timber;  that  new  cases  should  occur  in  the 
spring  and  in  the  summer,  and  that  the  disease  thus  be  gradually  spread 
from  herd  to  herd,  and,  though  at  first  probably  mild,  become  gradually 
more  malignant  andmore fatal.  Between  the  places  of  Mr.  Postlethwaite 
and  of  Mr.  Schaefer,  only  about  two  miles  apart,  a  large  dead  hog  was 
allowed  to  rot  in  a  hog- wallow  close  to  the  road,  and  produced  an  unbear- 
able stench,  but  nobody4  confessed  ownership  nor  considered  it  his  busi- 
ness to  remove  and  bury  it.  Living  hogs  were  rooting  in  close  proximity. 
One  man  in  that  neighborhood,  living  about  midway  between  Mr. 
Wiminer  and  Mr.  Schaefer,  does  not  allow  his  hogs  to  run  at  large,  but 
keeps  them  shut  up  on  his  own  premises,  and  has  had  no  case  of  disease 
among  them* 
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July  27. — Visited  the  herds  of  Mr.  Postlethwaite,  of  Mr.  Sohaefer,  jr. 
of  Mr.  Wise,  and  of  Mr.  Wimmer.  Mr.  Postlethwaite  had  called  for  the 
carbolic  acid  at  the  drug  store,  bat  had  not  used  it,  neither  had. he  sep- 
arated his  shoats  nor^tafaen  the  well  ones  to  another  yard.  Everything 
was  precisely  as  I  found  it  before.  Except  that  more  animals  exhibited 
plain  symptoms  of  disease,  matters  were  about  as  1  left  them.  Still,  the 
latter  did  not  yet  manifest  a  malignant  character,  and  I  have  not  the 
least  doubt  if  my  directions  had  been  followed  Mr.  Postlethwaite  would 
have  lost  but  very  few  pigs.  The  whole  herd  yet  occupied  the  old  hog 
pasture,  but  as  the  fence  was  defective  quite  a  number  occasionally 
crawled  out  and  in,  and  were  at  large  picking  up  and  disseminating 
the  infectious  principle.  When  I  first  visited  Mr.  Postlethwaite^  place, 
on  July  22,  he  denied  any  knowledge  of  the  existence  of  swine  plague 
among  his  herd.  This  I  regarded  as  rather  strange,  because  I  well  knew 
that  he  had  lost  a  good  many  hogs  before  (last  year)  and  could  not  be 
ignorant  of  the  symptoms  of  the  disease.  Everything,  however,  was 
finally  explained.  It  leaked  out  that  a  day  or  two  before  my  first  visit 
he  had  shipped  all  his  older  hogs,  or  every  marketable  animal  on  the 
place,  and  only  kept  such  as  were  too  young  and  too  small  to  be  sold. 
No  further  explanation  as  to  why  his  herd  contained  no  breeding  animals 
was  necessary,  but  ouly  shoats  from  five  to  eight  months  old,  and  a  few 
very  runty  older  animals  which  had  the  disease  last  year  and  had  -never 
fully  recovered.  He  again  promised  to  make  the  needful  separation  and 
to  comply  with  my  directions. 

At  Mr.  Schaefer's  place  everything  was  in  the  same  condition  as  be- 
fore. I  met  him  on  the  road,  and  he,  too,  promised  to  separate  his  pigs 
and  to  take  those  not  evidently  diseased  away  from  the  infected  ground. 
Through  him  I  learned  of  another  diseased  herd,  located  a  mile  farther 
east  and  belonging  to  Mr.  Wise.  This  gentleman  had  lost  25  head  of 
swine,  and  had  yet  about  30  living,  a  few  of  them  very  sick  and  evi- 
dently past  recovery.  Ho  had  h^s  herd  divided  into  small  lots.  One 
animal  had  died  just  before  my  arrival.  The  pott-mortem  examination 
revealed  the  usual  morbid  changes  in  the  lungs,  involving  about  three- 
fourths  of  the  pulmonary  tissue,  adhesion  between  the  pulmonary  pleura 
and  the  diaphragm,  and  between  the  former  and  the  mediastinum,  and 
enlargement  of  the  lymphatic  glands.  I  took  the  right  superficial  and 
deeper  inguinal  glands,  which  were  very  much  enlarged,  for  microscopic 
examination  and  for  mounting,  and  also  a  piece  of  the  diseased  lungs. 
Mr.  Wise  was  ready  to  comply  with  my  instructions,  and,  as  will  here 
after  appear,  carried  them  out  faithfully. 

Mr.  Wimmer  had  made  "the  advised  separation,  but  had  only  been 
able  to  find  17  shoats  worth  saving.  They  had  been  faithfully  treated 
with  carbolic  acid  and  were  apparently  improving,  notwithstanding  they 
were  cooped  up  in  a  pen  without  shelter  and  exposed  to  the  rays  of  the 
sun. 

August  1. — Made  another  visit  to  Mr.  Postlethwaite^  place.  When  I 
was  there  the  first  .time  only  a  few  pigs,  as  stated,  showed  symptoms  of 
disease,  while  at  my  second  visit  nearly  half  of  his  herd  was  more  or 
less  affected.  I  thought  then  he  would  surely  make  a  separation  and 
follow  my  directions,  but,  on  the  contrary,  I  found  nothing  whatever 
had  been  done,  except  that  a  few  of  the  sickest  pigs  had  been  fenced  in 
in  a  corner  of  the  swine  pasture,  a  place  which  happened  to  be  full  of 
manure  and  to  be  on  the  highest  ground ;  it  was  the  old  feeding  place. 
The  disease  commenced  to  present  a  decidedly  malignant  type,  and  nearly 
the  whole  herd  was  now  affected;  five  animals  had  died;  four  others 
were  dying ;  a  dozen  or  more  were  in  the  last  stages  of  the  disease  and 
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could  scarcely  be  induced  to  move ;  one  of  them  was  rather  profusely 
bleeding  from  the  nose,  a  symptom  only  observed  where  the  disease  is 
malignant  Mr.  Postlethwaite  said  he  had  used  some  carbolic  acid.  I 
have  my  doubts  about  it,  but,  if  he  has,  it  has  not  been  used  regularly, 
or,  if  used  regularly,  has  probably  been  given  to  animals  about  ready  to 
die.  I  again  emphatically  advised  strict  separation,  and  pointed  out  on 
the  premises  how  it  could  be  done  with  comparatively  little  labor,  but 
still  it  required  some  labor,  some  fence-making,  and  some  carrying  of 
water.  Those  of  his  pigs  which  crawl  through  the  defective  fence 
usually  make  their  lair  under  a  large  old  corn-crib,  the  same  under  which 
last  year  a  great  many  pigs  died.  It  is  in  precisely  the  same  condition 
as  a  year  ago. 

Mr.  Schaefer  was  visited  next.  He,  too, had  not  done  a  thing  by  wpy 
of  separation,  and  remarked  that  a  strict  separation  would  requfre  too 
much  labor  and  too  much  fencing,  and  might  after  all  not  do  auy  good. 
He  had  used  some  carbolic  acid,  but  as  his  pigs  were  at  liberty  to  go 
where  they  pleased,  and  were  not  at  all  obliged  to  drink  the  carbolized 
water,  it  is  very  doubtful  whether  they  ever  got  much,  if  any.  They 
undoubtedly  took  the  most  of  their  water  for  drinking  from  the  numer- 
ous mud-puddles  and  hog-wallows  in  their  range,  and  may  even  have 
gone  to  the  river.  Several  of  Mr.  Schaefer's  animals  had  died,  and 
others  were  diseased.  Was  unable  to  determine  how  many  were  yet 
healthy  and  how  many  sick,  because  comparatively  few  could  be  found 
or  called  together,  for  their  range  is  extensive,  and  it  was  not  feeding 
time.  Urged  Mr.  Schaefer  once  more  to  separate  the  healthy  animals 
from  the  tOseased  ones. 

My  next  visit  was  to  Mr.  Wise's  place.  A  few  pigs  had  died,  but  only 
such  as  were  very  sick  and  already  past  recovery  at  my  first  visit.  All 
those  not  very  sick  at  the  time  of  my  first  visit,  five  days  ago,  or  merely 
infected,  were  doing  well.  My  directions  had  been  complied  with.  Made 
a  postmortem  examination  of  a  young  pig  which  was  found  dead,  and 
was  one  of  those  very  much  diseased  at  the  time  of  my  first  vinit.  It 
had  been  sick  a  long  time.  Its  dam,  too,  had  died  of  swine  plague. 
Death,  as  became  evident  by  the  post-mortem  examination,  was  much 
more  the  result  of  exhaustion  than  the  direct  or  immediate  consequence 
of  the  morbid  process.  The  lungs  and  lymphatic  glands  presented  the 
usual  and  characteristic  morbid  changes;  nothing  else  abnormal,  except 
the  heart  was  very  soft  and  flabby,  the  capillaries  of  the  auricles  injected, 
>  and  the  amount  of  blood  in  the  organism  reduced  to  a  minimum. 

At  Mr.  Wimmer?8  place,  which  was  next  visited,  all  17  shoats,  sepa- 
rated and  under  treatment,  were  doing  exceedingly  well  and  gaining 
in  flesh.  A  few  others  left  in  the  woods  as  not  worth  saving,  and  had 
not  received  treatment,  were  dead. 

August  3. — Went  once  more  to  Mr.  Postleth  waited,  for,  knowing  that 
the  disease  was  prevailing  in  his  herd  in  a  very  malignant  form,  I  was 
anxious  to  use  it  for  testing  my  prophylactic  treatment,  but  lhy  efforts 
were  in  vain;  nothing  whatever  had  been  done,  the -pigs  were  running 
at  large  in  the  hog  pasture  in  the  timber,  in  the  yard,  under  the  old  corn- 
crib,  in  the  field,  and  even  on  the  public  highway,  or  wherever  a  fence 
was  not  tight  enough  to  prevent  their  gettiug  through.  x  They  were  dy- 
ing rapidly;  15  had  died  iu  two  days,  or  since  the  first  instant  With 
his  permission  I  killed  for  examination  a  small,  emaciated  pig,  about  5 
months  old,  which  was  in  the  last  stage  of  swine  plague  and  about  ready 
to  die.  Found  all  the  lymphatic  glands,  but  especially  those  of  the 
me8enterium,  very  much  enlarged — some  of  the  mesenteric  glands  meas- 
ure about  an  inch  in  their  transverse  diameter;  two-fifths  of  the  left  and 
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about  four- fifths  of  the  right  long  were  more  or  less  hepatized,  the  hepati- 
zation presenting  all  possible  stages  from  mere  infiltration  with  yet  fluid 
exudation  to  gray  hepatization,  about  ready  to  decay.  Besides,  there 
was  considerable  exudation  in  the  chest  and  in  the  pericardium.  In  the 
abdominal  cavity  a  very  large  number  of  well-developed  ulcerous  tumors 
of  a  nearly  uniform  size,  averaging  that  of  a  good-sized  pea,  in  the  whole 
colon,  and  in  the  crecum,  but  more  numerous  and  closer  together  in  the 
former  than  in  the  latter  intestine.  All  were  coated  on  their  surface  by 
a  dirty,  yellowish-looking  detritus. 

August  6* — Went  to  Mr.  Wimmer's,  Mr.  Schaefer's,  and  Mr.  Wise's, 
and  passing  byjtfr.  Postlethwaite's  place  I  called  in  and  found  that  noth- 
ing had  been  done,  except  he  had  shut  up  some  of  the  less  affected  ani- 
mals in  the  pen  which  a  few  days  ago  was  occupied  by  sick  animals 
wbioh  had  all  died  there.  There  were  yet  78  animals  alive  out  of  the 
original  126,  but  over  half  of  those  yet  alive  were  very  sick  and  will 
surely  die,  while  all  others,  with  the  possible  exception  of  one  single 
animal,  were  more  or  Ibss  affected. 

At  Mr.  Sehaefer's  the  same  state  of  affairs  prevailed.  He  had  not 
made  any  separation,  but  had  used  seme  carbolic  acid  and  also  a  lot  of 
other  things,  such  as  sulphur,  lime-water,  &c,  but  as  all  his  pigs  had 
access  to  numerous  hog-wallows,  aud  could  even  go  to  the  river,  it  is 
more  than  doubtful  whether  they  ever  tasted  the  medicated  water  in  the 
troughs.  Mr.  Schaefer's  pigs  h&d  cominenced  to  die  very  fast.  Found 
some  dead  ones  by  the  roadside  in  hog-wallows. 

At  Mr.  Wise's  place  things  looked  different  His  herd  was  separated 
into  small  lots.  He  had  originally  55  head  of  swine,  large  and  smalL 
When  the  treatment  was  commenced  30  of  these  55  animals  were  either 
dead  (25)  or  very  sick  (5).  In  all,  28  of  these  30  (most  of  them  small 
pigs)  died  and  two  recovered.  The  rest,  25  animals,  did  not  show  plain 
symptoms  of  swine  plague  at  the  commeneement  of  the  treatment ;  of 
these  only  one  animal  afterward  exhibited  well-developed  symptoms, 
but  is  now  convalescent.  The  other  24  are  now,  August  6,  to  all  ap- 
pearances perfectly  healthy.  Twenty-seven  in  all  are  alive  and  doing 
well. 

At  Mr.  Wimmer's  place  the  17  shoats  which  were  separated  and  sub- 
jected to  treatment,  are  doing  well  and  improving. 

August  15, — Mr.  Wimmer's  17  shoats  are  gaining  in  flesh,  look  well, 
and  may  be  considered  as  healthy  animals.  The  treatment  has  been 
discontinued. 

At  Mr.  Postlethwaite's  the  dying  continues.  I  met  Mr.  Postlethwaite 
in  Champaign  in  the  middle  of  September  and  learned  that  of  his  whole 
herd,  originally  consisting  of  126  animals,  only  8  had  survived,  and  that 
the  remainder  are  diseased  and  may  yet  die. 

At  Mr.  Schaefer's,  I  have  been  informed,  the  dying  has  ceased,  but 
how  many  in  all  have  died  and  how  many  have  survived,  I  have  not 
been  able  to  learn.  Probably  a  separation  was  made  at  the  eleventh 
hour*  The  disease  in  his  herd,  as  also  in  Mr.  Wise's  and  Mr.  Wimmer's, 
was  of  the  same  malignant  type  as  in  Mr.  Postlethwaite's  herd,  and  his 
pigs  were,  on  an  average  of  about  the  same  age,  or  perhaps  a  trifle 
older.  I  would  have  visited  Mr.  Schaefer's  place  again,  but  the  dis- 
tance from  Champaign  is  fully  20  miles,  and  there  was  hardly  any  pros- 
pect that  he  would  do  anything,  so  I  thought  it  was  jiot  worth  while. 

August  18.— Found  an  infected  herd  of  swine,  suitable  for  testing  my 
prophv lactic  treatment,  at  Squire  Reinhardt's  place,  in  Critteuden  Town- 
ship, fourteen  miles  south  and  half  a  mile  east  of  Champaign,  or  about 
three  miles  west  of  Postlethwaite's  place,  aud  a  early  the  same  distance 
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from  the  Embaivas  River.  Mr.  Reinbardtfs  herd  of  swine  "consists  of 
about  -60  animals,  most  of  them  sboats,  and  some  of  them  old  hogs.  On 
my  arrival  I  found  about  a  dozen  animals  exhibiting  unmistakable  symp- 
toms of  Bwine  plague.  Two  had  died  a  day  or  two  before.  As  at  the 
other  places,  I  advised  strict  separation  and  oarboNo-arid  treatment 
three  times  -a  day,  from  eight  to  ten  drops  ibr  ervery  160  pounds  of  live 
weight,  and  was  assured  that  my  advice  should  be  followed. 

August  21,— Another  infected  herd  of  swine  was  found  at  the  farm  of 
Mr.  Frederick  Gtoiger,  in  Mahomet  Townsbip?«ight  miles  west  of  Cham- 
paign and  toward  the  Sangamon  River.  Arriving  there  I  found  a  herd 
of  about  £0  ahoats  and  several  older  hogs  in  an  artificial  grove,  where 
they  -could  get  no  water  except  what  was  drown  from  a  well  and  given 
them.  Mr.  Geiger  had  lost  three  animals  a  day  or  two  before,  and  12 
to  15  of  the  efeeats  showed  plain  symptoms  of  swine  plague,  but  none  of 
them,  with  the  exception,  perhaps,  of  one  animal,  was  in  am  advanced 
stage  of  the  disease.  Madethe  same  arrangements  as  at  Mr.  Beinhardtfe 
in  regard  to  treatment  A  separation  or  a  change  of  place  was  not  in- 
sisted upon,  because  the  place,  an  artificial  grove  of  black- walnut  trees, 
contained  no  underbrush  or  old,  decaying  vegetation,  was  on  high  and 
4ry  ground,  and  otherwise  unobjectionable.  Further,  a  separation  wan 
not  deemed  necessary  because  the  three  animals  which  died  had  been 
promptly  removed,  and  none  of  those  living,  with  the  exoeption,  per- 
haps, of  the  one  pig  mentioned,  was  very  seriously  affected. 

August  2& — Made  my  second  visit  at  Mr.  Beinhardt's  place  and  found 
that  my  directions  had  been  complied  with  as  far  as  circumstances  per- 
mitted. The  separation,  it  is  true;  was  not  a  thorough  one,  as  only  one 
portion  of  the  herd,  •composed  mainly  of  older  animals,  and  very  likely 
not  infected,  was  kept  in  a  separate  yard,  while  the  other  portion,  com- 
posed of  shoats,  and  oontaining  diseased  and  apparently  healthy  ani- 
mals, was  kept  in  thebarnyard ;  but  as  only  two  animals  had  died,  which 
had  been  promptly  removed,  and  as  none  of  the  diseased  animals  were 
in  a  very  advanced  stage  of  swine  plague,  and,  further,  as  no  better  or 
move  suitable  yard  or  place  destitute  of  water  was  available,  no  serious 
objection  could  be  made  to  this  arrangement,  notwithstanding  the 
barnyard  was  undoubtedly  infected.  But  it  was  mostly  bare  ground, 
and  therefore  no  great  danger  of  a  oon  tinned  influx  of  the  infectious 
principle  was  apprehended.  The  carbolic  acid  had  been  faithfully  given 
and  all  the  animals  were  shut  off  from  any  water  except  what  was  puin]>ed 
from  a  well  and  offered  them  in  troughs.  The  whole  iterd  showed  im- 
provement ;  those  animals  which  showed  unmistakable  symptoms  of  dis- 
ease at  the  time  of  my  first  visit  were  still  coughing  but  acting  more 
lively,  and  no  new  cases  had  occurred.  Only  one  of  the  affected  animals 
showed  slight  pumping  motions  of  the  flanks,  but  to  no  greater  extent 
than  at  the  time  of  my  first  visit.  Mr.  Bernhardt  expected  to  lose 
nearly  his  whole  herd,  and  is  quite  enthusiastic  about  the  success  so  far 
achieved. 

August  27. — At  Mr.  Geiger's  no  new  cases  had  occurred,  and  those 
pigs  already  diseased  showed  improvement.  Some  of  them  were  de- 
cidedly better  and  none  were  worse.  My  directions  had  been  complied 
with. 

September  4. — Went  again  to  Mr.  Geigert  place  and  found  all  bis  pigs 
doing  well ;  only  two  showed  symptoms  of  disease,  and  they  were  im- 
proving. All  others  may  be  considered  well  pigs.  The  treatment  was 
faithfully  executed;  eight  drops  of  carbolic  acid  for  every  100  poiftids 
of  live  weight  were  given  three  times  a  day.  This  minimum  dose  was 
considered  sufficient,  as  Mr.  Geiger  has  a  patent;  fwrab^ement  tor  water- 


340    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

ing  his  pigs,  which  prevents  the  animals  from  polluting  or  spilling  the 
water,  so  everything  that  was  given  was  consumed,  No  losses  occurred 
after  the  treatment  commenced, 

September  6. — I  was  informed  of  some  cases  of  swine  plague  in  Ma- 
homet, a  village  about  12  miles  west  of  Champaign,  on  the  Sangamon 
River;  bnt  when  I  went  there  I  found  the  herd  in  question  had  been 
disposed  of. 

September  8.— Went  again  to  Mr.  Reinhardtfs  and  found  all  his  pigs 
doing  well.  A  few  were  still  coughing  a  little,  but  they  appeared  to 
be  otherwise  all  right,  and  the  cough  was  evidently  less  distressing 
than  it  had  been.  Only  one  pig,  the  one  which  showed  thumping  mo- 
tions of  the  flanks  on  August  25,  was  yet  a  little  dumpish  and  still  a' 
sick  pig.    The  carbolic-acid  treatment  had  been  continued  to  date. 

During  my  stay  in  Oquawka,  Henderson  County,  in  the  fall  of  1879, 1 
made  a  number  of  successful  prophylactic  experiments  with  several  in- 
fected and  diseased  herds  of  hogs  in  different  parts  of  that  county. 
Afterwards  I  kept  up  correspondence  with  a  friend,  who  from  time  to 
time  informed  me  of  what  was  going  on  in  regard  to  swine  plague,  and 
so  I  learned  that  several  farmers  in  Henderson  County  had  adopted  my 
prophylactic  treatment  and  succeeded  in  every  instance  in  checking 
the  progress  and  the  spreading  of  the  disease*  I  therefore  considered 
it  worth  while  to  go  there  once  more  and  see  for  myself!  Having  no 
important  cases  on  hand  nearer  home,  I  went  there  August  31,  and  al- 
though at  that  time  1  was  not  able  to  find  any  infected  or  diseased  herds 
of  swine  the  favorable  reports  sent  me  by  my  friend  were  fully  con- 
firmed in  every  instance. 

September  21. — Although  swine  plague  occurred  this  year  only  in  cer- 
tain localities  there  was  no  lack  of  material  in  July  and  August,  but 
on  some  of  the  infected  farms  its  progress  was  stopped  by  shipping  the 
whole  herd ;  on  some  it  had  died  out  for  want  of  material,  and  on  others 
its  development  was  checked  or  interrupted  by  my  measures  of  preven- 
tion, besides  the  prevailing  drought  was  not  favorable  to  its  spread- 
ing, and  so  it  happened  that  in  September  all  my  searches  and  inquiries 
for  recent  outbreaks  or  recently  infected  herds  were  fruitless.  I  did 
not  know  where  to  find  new  material  for  further  experiments,  and  finally 
went  to  Squire  Reinbardtfs,  in  Crittenden  Township,  who  knows  every- 
body in  his  neighborhood,  for  information,  thinking  that  in  Crittenden 
Township,  especially  in  the  vicinity  of  the  Embarras  River,  new  out- 
breaks might  have  occurred.  In  his  own  herd  the  treatment  had  been 
discontinued  for  some  time,  and  no  losses  had  occurred,  but  I  found 
that  he  had  recently  turnea  all  his  hogs  into  andther  lot  or  yard,  one 
which  contained  an  old  straw-stack,  the  probable  source  of  the  first  in- 
fection, because  that  yard  had  been  occupied  by  the  shoats  immediately 
before  the  first  cases  of  disease  occurred.  The  shoats,  which  were  doing 
as  well  as  could  be  desired  two  weeks  ago,  appeared,  at  least  some  of 
them,  to  be  slightly  affected.  I  beard  several  coughing,  and  observed 
other  slight  symptoms  which  were  not  present  when  1  last  visited  them. 
I  advised  Mr.  Reiuhardt  to  take  all  his  hogs  out  of  that  yard,  to  keep 
them  out  as  long  as  the  old  straw -stack  remained,  and  to  put  them  back 
wh^e  they  were  before.  He  promised  to  do  so,  and  also  to  send  word 
at  once  if  anything  should  happen.  I  have  received  no  word,  and  there- 
fore conclude  he  has  removed  his  pigs  to  the  yards  formerly  occupied, 
that  no  new  outbreak  has  occurred,  and  everything  is  all  right. 

Mr.  Reinhardt  informed  me  that  Mr.  Jassy,  living  about  three  miles 
8outh»'>tM  of  him,  on  a  large  farm  near  the  Embarras  River,  bad  re- 
cently lost  a  good  many  pigs.    Mr.  Bernhardt  and  myself  went  there 
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and  found  that  Mr.  Jassy  had  lost  very  heavily,  but  not  finding  him  at 
home  I  could  not  learn  the  exact  uumber.  The  remainder  of  his  herd, 
said  to  be  a  mere  remnant,  had  been  removed  to  and  was  found  on  a 

Kieee  of  high  and  dry  ground,  several  acres  in  extent,  but  surrounded 
y  a  hog-tight  fence.  This  piece  of  ground  was  destitute  of  any  water, 
and  the  antmals  in  consequence  could  not  get  any  except  what  was 
drawn  from  a  well  aud  given  them  in  troughs.  Most  of  the  pigs — in  all 
perhaps  fifty — were  yet  evidently  diseased,  but  more  or  less  convales- 
cent. They  were  mostly  shoats  from  six  to  twelve  months  old ;  all  the 
youuger  and  smaller  pigs,  and  a  good  many  of  the  larger  ones,  I  was 
informed,  had  died.  At  date  the  mortality,  it  appeared,  had  ceased, 
and  I  saw  only  two  or  three  which  were  in  a  bad  condition  and  very 
likely  to  die.  Till  the  removal  had  been  effected  the  mortality  had  been 
very  great. 

September  27. — I  found  a  diseased  herd  of  swine,  though  only  a  small 
one,  in  the  outskirts  of  Champaign  City,  belonging  to  Mr.  Barnard. 
The  herd  was  divided  and  each  portion  was  in  a  separate  yard.  The 
first  yard  contained  one  aged  sow  and  a  litter  of  ten  pigs  from  three 
to  four  months  old:  the  second  was  occupied  by  a  sow  with  eight  young 
pigs  a  few  weeks  old;  the  third  contained  two  brood-sows  without  pigs 
(they  had  litters  afterward)":  and  the  fourth  contained  a  few  older  hogs. 
Ouly  the  sow  and  some  of  her  pigs  in  the  second  yard  exhibited  symp- 
toms of  swine  plague ;  all  the  others  appeared  to  be  perfectly  healthy. 
"When  I  arrived  at  the  premises,  in  company  with  the  owner,  a  little 
child  had  opened  the  gate  leading  from  the  first  into  the  second  yard, 
and  three  of  the  pigs  of  the  litter  of  ten,  which  belonged  in  the  first 
yard,  had  availed  themselves  of  the  opportunity  to  get  into  the  second 
yard,  and  were  busily  eating  com  which  had  been  refused  and  left 
on  the  ground  by  the  diseased  sow.  Of  course  these  pigs  were  im- 
mediately driven  out  and  back  to  where  they  belonged,  but  what  had 
happened  could  not  be  undone;  the  three  pigs  had  exposed  themselves 
to  a  possibility  of  an  infection.  As  the  herd  was  already  separated  in 
four  different  though  adjoining  yards  a  further  separation  was  not  neces- 
sary, and  only  the  occupants  of  the  first  yard,  the  aged  sow  and  her 
ten  pigs,  of  which  three  possibly  might  have  become  infected,  and  the 
sow  and  her  litter  in  the  second  yard,  were  treated  with  carbolic  acid. 
They  received  three  times  a  day  ten  drops  for  every  hundred  pounds  of 
live  weight.  One  circumstance  must  here  be  mentioned  which  is  rather 
favorable  to  or  may  possibly  effect  a  communication  of  the  disease  to 
the  perfectly  healthy  occupants  of  No.  3  and  No.  4.  The  latter  are  lower 
than  the  yard  which  contains  the  diseased  sow  and  her  litter  of  pigs,  and, 
joining  the  same,  receive  more  or  less  of  its  drainage. 

September  30. — The  diseased  sow  and  her  pigs  are  no  worse,  and  none 
of  the  other  animals  have  become  affected. 

October  3. — The  continued  drought  has  come  to  an  end,  terminated  by 
abundant  rains,  which  have  softened  the  ground  and  revived  vegetation. 
Mr.  Barnard  had  removed  the  aged  sow  and  her  ten  large  pigs  from 
yard  No.  1 — the  only  one  higher  than  No.  2 — to  the  pasture,  or  yard 
No.  4,  and  finding  that  they  as  well  as  the  former  occupants  of  the  past- 
ure commenced  to  turn  up  the  sod,  had  ringed  every  one  of  the  17  ani- 
mals, and  thus  performed  an  operation  which  is  exceedingly  dangerous 
and  apt  to  lead  to  an  infection  if  swine  plague  is  near.  It  was  there- 
fore concluded  to  subject  the  whole  herd,  now  doubly  exposed,  to  the 
carbolic-acid  treatment.  The  diseased  sow,  though  not  otherwise  any 
worse,  had  become  partially  paralyzed  in  the  bind  quarters,  and  was 
lame  in  one  fore  leg.    Her  temperature  was  104£°F.    Two  of  her  pigs 
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seem  to  be  worse;  one  of  them  gasps  for  breath  and  the  other  one  to 
pa  ii ting.  The  other  pigs  of  the  same  litter  seem  to  be  very  little  aihng, 
if  any;  they  are  quite  lively,  do  not  show  any  plain  symiitoms  of  die- 
ease,  and  are  only  thin,  perhaps  because  they  do  not  get  enough  milk 
and  are  too  small  to  eat  much.  Although  the  ground  occupied  by  the 
healthy  swine  receives  the  drainage— to  a  large  extent  at  least— from 
the  infested  yard,  the  heavy  and  continuous  rains  of  the  last  few  days 
have  probably  been  sufficient  to  entirely  wash  away  every  swine  plague 
jicliizophyte.    It  rained  nearly  (our  days  without  interruption, 

October  5. — The  diseased  sow  has  some  appetite,  and  her  paralysis  is 
a  little  better,  but  her  lameness  in  one  fore  leg  is  about  the  same.  At 
Mr.  Barnard's  solicitation  I  killed,  by  bleeding,  the  two  sick  pigs,  which 
neither  of  us  expected  would  ever  be  worth  anything,  even  if  they  should 
survive.  Post-mortem  examination :  Externally,  no  morbid  changes.  In- 
ternally, some  hepatization  and  a  good  deal  or  iuid  exudatiou  in  both 
;  lungs;  and  the  lymphatic  glands,  es(»eefal}y  those  of  the  meeenterktm, 
very  much  enlarged,  but  much  more  in  the  pig  first  killed  than  in  the  one 
ki  1  led  last  No  other  morbid  changes  in  either  pig.  The  two  pott-mortem 
examinations  were  desirable  in  so  far  as  they  established  beyond  adou^t 
that  the  disease  in  question  was  veritable  swine  plague,  and  nothing  else. 
So  far  none  of  the  other  pigs,  except  those  belonging  to  the  diseased 
sow,  have  shown  any  symptom  whatever. 

October  10.— Mr.  Barnard's  swine  are  doing  well;  the  diseased  sow 
is  improving,  her  appetite  is  good,  and  her  lameness  and  partial  paraly- 
sis have  almost  entirely  disappeared  Her  pigs,  too,  have  grown  and 
look  better,  and  none  of  the  other  animals  have  shown  any  indication  of 
disease. 

October  20. — All  the  animals  are  doing  well;  every  traee  of  swine 
plague  has  disappeared;  the  carbotio-aeid  treatment  was  discontinued 
a  few  days  ago. 

In  the  foregoing  I  have  endeavored  to  restrict  myself  to  an  account 
of  completed  experiments,  and  to  leave  out  as  ranch  as  possible  the  de- 
tails of  my  futile  efforts  to  obtain  material  and  unsuccessful  attempts 
to  find  diseased  or  iufrcted  herds  of  swine  suitable  for  ex|*>riinent.  I 
have  also  considered  it  unnecessary,  and  as  serviug  no  puri>ose,  to  give 
an  account  of  every  case  in  which  the  animals  were  ship]M*d  or  sold 
before  a  lair  test  could  be  made  or  before  any  results  eoald  be  expected. 

RESULTS  AJCD  CONCLUSIONS. 

As  before  stated,  my  principal  object  was  to  find  and  to  test,  in  com- 
pliance with  my  in  struct  ions,  such  i>rophylactics  or  menus  of  prevention 
as  are  practical  or  sufficiently  simple  and  easy  of  application  to  be  in- 
telligently applied  by  every  fanner  and  swine-raiser.  Of  course  sueh 
means,  no  matter  in  what  they  may  consist  or  bow  they  may  act,  must 
not  be  very  expensive  and  must  not  be  injurious  to  the  hog,  or  at  any 
rate,  if  not  perfectly  innocent  to  the  animal,  the  damage  produced  must 
be  insignificant  and  not  be  of  a  permanent  character.  Swine-raising, 
like  all  other  brandies  of  fanning,  is  a  matter  of  dollars  and  cent*,  and 
if  swine  plague  is  success  fully  prevented  only  by  meaus  which  destroy 
or  seriously  impair  the  future  usefulness  ot  the  animal,  or  cost  perhaps 
as  much  as  the  pig  is  worth,  or  which  are  very  difficult  of  application 
and  require  much  labor,  attention,  or  study,  and  may  be  the  use  of  costly 
instruments,  nothing  of  any  practical  value  will  be  gained.  Whenexperi- 
meutiug  last  year  with  several  antiseptics  to  test  their  value  as  prophy- 
lactics of  the  plague,  I  found  that  quite  a  number  of  them  if  properiy 
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used  would  effectively  prevent  the  development  of  the  disease,  even  if 
an  infection  or  an  inoculation  with  potent  material  had  taken  place 
(qf.  my  last  report),  bnt  at  the  same  time  it  was  also  found  that  some 
of  these  were  too  expensive  to  come  into  general  use,  that  others  were 
difficult  to  procure  or  subject  to  adulteration,  and  that  still  others, 
among  them  particularly  iodine,  though  very  effective,  were  decidedly 
injurious  to  the  health  of  the  animal  it  given  in  sufficiently  large  doses 
for  the  necessary  length  of  time.  The  only  antiseptic  free  almost  en* 
tirely  from  all  these  objections,  and  at  the  same  time  nearly  if  not  quite 
equal  in  its  prophylactic  effect  to  every  mediciue  tried,  proved  to  be 
pure  crystallized  carbolic  acid  dissolved  by  gentle  heating,  and  an  addi- 
tion of  about  5  per  cent  of  water,  and  then  sufficiently  diluted  with  the 
water  for  drinking. 

I  also  tested  inoculations  with  cultivated  swine  plague  Schizophytes 
and  found  them  to  be  of  some  prophylactic  value,  at  least  in  so  far  that 
such  inoculations,  as  a  rule,  produced  a  comparatively  much  milder  form 
of  disease  than  that  caused  by  a  natural  (accidental)  infection,  and  as 
such  a  milder  attack  resulting  from  an  inoculation  with  cultivated  swine 
plague  Schizophytes  destroyed,  partially  at  least,  the  existing  predis- 
position, or  protected  for  the  future  about  just  as  much  as  an  attack 
brought  on  by  a  natural  infection,  but  no  more.  The  protection,  the 
same  as  after  an  attack  of  swine  plague  caused  by  a  natural  or  acci- 
dental infection,  or  by  an  inoculation  with  infectious  morbid  products 
(lung  exudation,  fo?  instance),  was  not  always  sufficient  to  entirely  pre- 
vent a  subsequent  infection,  or  some  more  or  less  serious  reaction  after 
a  subsequent  inoculation  with  potent  material,  but  the  disorder  follow- 
ing or  caused  by  such  a  subsequent  inoculation  or  infection  was  never 
severe.  It  either  did  not  amount  to  a  fully  developed  second  attack  of 
swine  plague,  manifesting  its  presence  by  plain  symptoms  resulting 
from  new  morbid  changes,  but  was  insignificant  and  in  some  cases  al- 
most imperceptible;  but  if  it  did,  the  second  attack  was  never  a  severe 
one  and  never  became  fatal.  Experiments  and  inoculations  with  swine- 
plague  Schizophytes,  cultivated  in  substances  foreign  to  the  organism 
of  the  hog,  are  very  interesting  and  of  high  scientific  value;  they  are 
well  calculated — perhaps  better  than  anything  else — to  lead  to  a  higher 
knowledge  of  the  Schizophytes  or  Microbes,  their  nature,  metamorphoses, 
manner  of  propagation,  their  mode  of  action,  &c,  and  particularly  to 
throw  light  upon  the  conditions  which  determine  the  pathogenic  prop- 
erties or  the  comparative  innocence  of  the  swine  plague  Schizophytes; 
but  they  are  hardly  of  any  practical  value  to  the  fanner. 

A  cultivation  of  swine  plague  Schizophytes,  or  of  any  other  pathogenic 
Microbes,  for  the  purpose  of  making  prophylactic  inoculations,  requires 
great  care  and  circumspection,  and  without  a  very  good  microscope  would 
have  to  be  made  completely  in  the  dark;  consequently  it  cannot  be  ex- 
pected that  even  one  farmer  out  of  a  thousand  would  be  able  to  make  such 
a  cultivation  without  danger  of  doing  more  damage  than  good.  Experi- 
menting with  cultivations  of  the  infectious  agencies  of  fatal  diseases, 
unless  conducted  with  the  greatest  care  and  a  thorough  understanding 
of  every  detail,  is  a  dangerous  business,  and  very  apt  to  result  much 
more  in  a  further  spreading  of  the  disease  than  in  its  suppression. 

All  these  facts  and  considerations  induced  me  to  concentrate  my  efforts 
in  another  direction  and  to  pursue  in  my  experiments  the  following 
plan,  based  upon  the  pecularities  of  the  disease,  and  the  results  of 
former  observations.  It  contains  two  leading  points — one  consisting  in 
removing  the  animals  from  every  known  source  of  infection,  in  stopping 
and  avoiding  as  much  as  possible  the  means  by  which  the  disease  germs 
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can  or  may  be  introduced  into  the  animal  organism,  and  in  permitting  no 
more  avenues  of  ingress  than  are  unavoidable;  and  the  other  consisting 
in  counteracting  the  action  of  the  disease  germs  already  introduced  into 
the  system,  or,  more  correctly  speaking,  in  employing  such  means  as  will, 
according  to  experience,  prevent  their  further  development  and  propa- 
gation, and  destroy,  or  at  least  essentially  diminish,  their  pathogenic 
properties.  This  plan,  whenever  fully  executed,  proved  to  be  very  suc- 
cessful, but  its  execution  is  not  quite  as  simple  as  it  may  seem  to  be. 
The  disease  germs  cling  to  and  are  protected  by  a  great  many  things, 
and,  under  certain  conditions  and  while  in  a  certain  stage  of  development, 
possess  a  great  tenacity  of  life  and  a  wonderful  power  of  propagation. 
The  means  and  carriers  of  infection,  therefore,  are  many;  and  as  to  the 
avenues  of  ingress  not  only  the  digestive  canal  and  larger  wounds, 
but  also  very  small  insignificant  sores  and  scratches  or  abrasions,  con- 
stitute excellent  mean*  of  introducing  the  disease  germs  into  the  animal 
organism.  One  mistake  or  neglect,  therefore,  may  defeat  all  our  efforts. 
In  the  following  I  will  enumerate  the  essential  points  which  seem  to  me 
to  demand  attention: 

MEANS  OF  PREVENTION. 

Some  of  these  measures  are  self-evident,  and  it  will  not  be  required  to 
give  reasons  for  their  efficacy  or  why  they  are  necessary  if  it  is  kept  in 
mind  that  swine  plague  is  a  very  infectious  disease. 

1.  Wherever  swine  plague  happens  to  be  prevailing  in  a  neighbor- 
hoods no  bog  or  pig  must  be  allowed  to  run  at  large,  but  every  herd  and 
every  hog  should  be  kept  shut  up  if  possible  in  pens  or  yards  on  the 
premises  of  the  owner.  Considering  the  fact  that  the  swine  plague 
germs  are  discharged  in  immense  numbers  by  the  diseased  animals  with 
their  excrements,  &c.,  and  rise  into  the  air  as  Schizophyte  germs,  and 
probably  as  micrococci,  to  a  limited  height,  on  coming  down  are  de- 
posited with  the  dew  or  rain  upon  the  grass,  herbage,  and  iuto  water,  it 
is  dangerous  in'an  infected  neighborhood  to  allow  healthy  swine  to  be  in 
the  pasture  while  the  grass  is  wet  with  dew  or  rain,  unless  the  rain  has 
continued  long  and  been  sufficiently  heavy  to  wash  away  everything  that 
is  very  minute  and  light.  Hence,  when  it  is  desired  that  a  herd  of  hogs 
should  have  the  run  of  a  pasture  while  the  disease  is  in  the  neighbor- 
hood, the  time  must  be  limited  to  between  10  o'clock  in  the  morning 
and  sundown,  or  to  hours  during  which  the  grass  is  dry.  The  Scbizo- 
iJhytes  are  soon  destroyed  where  sunshine  and  fresh  air  have  full  access, 
and  where  at  the  same  time  moisture  is  wanting. 

2.  Every  transportation  of  diseased  and  dead  hogs  is  apt  to  cause  a 
farther  spreading  of  the  plague,  and  therefore  should  be  strictly  avoided. 
National,  State,  and  municipal  governments  quarantine  against  yellow 
fever,  send  small-pox  patients  to  the  pest-house,  prohibit  the  iui[>ortation 
and  transportation  of  cattle  affected  with  pleuro-pneumonia,  order  killed 
dogs  suspected  of  being  mad,  and  lawn  are  in  existence  in  several  States 
winch  forbid  any  importation  or  transit  of  apparently  healthy  Texas 
and  Cherokee  cattle  during  certain  portions  ot  the  year  for  fear  of  the 
spread  of  Texas  fever.  Why  not  have  a  law  that  forbids  and  punishes  the 
transportation  of  stfiue  affected  with  or  that  have  died  of  swine  plague 
— a  law  that  shall  compel  every  one  to  keep  his  hogs  and  pigs  on  his 
own  premises,  especially  if  the  disease  is  in  the  neighborhood,  say,  within 
a  radius  of  two  miles  J  and  also  forbid  and  make  it  a  punishable  offense 
for  any  one  to  contaminate  or  pollute  any  stream  of  running  water  (which 
does  not  terminate  on  his  own  grounds  in  a  pond  or  lake  without  any 
outlet)  by  throwing  in  carcasses  of  dead  hogs  or  parts  of  the  same,  or 
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by  allowing  diseased  hogs  and  pigs  to  have  access  to  such  stream  t  Such 
a  law,  if  properly  framed,  could  be  executed,  would  harm  nobody,  and 
prevent  very  much  the  spreading  of  swine  plague.*  Especially  this 
present  year  really  malignant  cases  of  swine  plague  have  been  compara- 
tively rare,  and  the  disease  on  the  whole  of  an  extraordinarily  mild  type; 
severe  cases  and  a  rapid  spreading  could  be  fonnd  only  where  the  hogs 
were  allowed  to  roam  at  large  and  to  frequent  places  which  afforded 
special  conditions  favorable  to  the  preservation  of  the  swine  plague 
Sohizophytes  or  Microbes. 

If  it  had  not  been  for  such  places — timbered  land,  especially  sush  as 
contains  much  underbrush  and  rank  vegetation,  and  is  near  the  border 
of  a  creek,  and  yards,  pastures,  &c«,  containing  old  straw-stacks  or 
accumulations  of  other  similar  loose  aud  porous  substances — it  might 
have  been  very  difficult  or  even  impossible  to  find  during  the  year  any 
case  of  swine  plague  of  a  malignant  type  in  the  whole  State  of  Illinois. 
At  any  rate,  where  these  conditions  did  not  exist  no  cases  could  be  found, 
unless  it  was  in  a  herd  in  which  the  origin  of  the  disease  could  be  traced 
to  just  such  a  source. 

3.  Healthy  and  non-infected  herds  of  swine,  and  also  those  which 
possibly  may  have  become  infected  but  do  not  yet  exhibit  any  plain 
symptoms  of  disease  and  can  probably  be  saved,  must  be  kept  away 
from  streams  of  running  water  accessible  to  diseased  animals  above,  and 
in  any  way  polluted  or  infected  with  swine  plague  either  through  the 
excrements,  excretions  and  secretions  of  the  sick  hogs,  or  by  the  carcass 
of  a  dead  hog.  But  as  this  point  has  been  dwelt  upon  at  some  length 
in  my  former  reports,  a  mere  mention  of  it  will  suffice. 

Where  swine  plague  is  in  the  neighborhood  hogs  should  also  be  kept 
away  from  pools  of  stagnant  water.  Stagnant  water,  especially  in  a 
small  pool,  is  very  apt  to  become  a  receptacle  of  a  great  many  disease 
germs,  and  as  it  always  contains  more  or  less  organic  matter  it  is  also 
well  adapted  to  their  preservation  and  propagation  and  constitutes  a 
good  means  of  infection. 

4.  One  of  the  sources  that  contributes  more  than  anything  else  in 
perpetuating  swine  plague  on  a  farm — always  affording  a  ready  means 
of  infection — is  a  straw-stack  hi  a  hog-yard  or  in  a  swine  pasture,  espe- 
cially if  the  disease  is  in  the  neighborhood.  The  danger  is  the  g«  eater,  it 
seems,  the  older  and  larger,  and  the  more  undermined  the  straw-stack. 
Being  a  porous  body,  a  poor  conductor  of  heat  and  well  calculated  to 
retain  moisture,  it  not  only  affords  a  good  receptacle  but  also  au  adroit- 
able  protection  for  the  swine-plague  Sohizophytes,  well  calculated,  as  has 
been  shown  in  one  of  my  former  reports,  to  preserve  the  same  for  a 
whole  year.    That  such  is  the  case  has  found  recent  confirmation. 

A  haystack  is  probably  just  as  dangerous,  but  a  farmer  very  seldom 
places  a  hay -stack  in  a  hog-yard,  and,  besides,  the  hay  is  usually  needed 
for  feeding,  and  the  stack  therefore  is  removed  before  spring.  A  great 
many  Western  farmers  put  a  straw-stack  in  the  hog-yard  for  two  or  three 

*  Some  time  during  the  winter  of  1880  and  1881  J.  Chrisman,  of  Gage  County,  Nebraska, 
found  that  his  hogs  were  d.v  iug  off  with  Bome  disease  thai  he  could  not  control,  and  to 
secure  himself  he  advertised  his  stock  for  sale.  His  neighbors  bought  what  hogs  they 
wanted,  not  knowing  of  any  disease  among  them.  After  they  took  them  (the  purchased 
hogM)  home,  they  found,  when  it  was  too  late,  that  they  had  the  swine  plague.  Some 
of  the  buyers  of  Chriaman's  hogs  lost  almost  all,  not  only  those  they  bought  but  those 
they  had  on  their  farms.  Mr.  Frank  Pethoud  informs  me  that  his  loss  exceeded  $1,000. 
Mr.  Frank  Jones  lost  very  heavily,  also  Mr.  David  Littlejohn.  As  this  was  the  first 
time  that  swine  plague  was  ever  known  in  Gage  County,  people  were  unprepared  and 
Ignorant  of  the  proper  way  to  treat  it.  1  do  not  know  where  Chrisman  bought  his 
hogs,  but  1  think  they  were  bought  of  a  mover  who  was  comiug  West.  (Extract  from 
letter  from  Samuel  E.  Bigg,  druggist,  Beatrice,  Gage  County,  Nebraska.) 
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reasons:  first,  to  have  it  out  of  the  way,  as  they  often  do  not  know  what 
else  to  do  with  it;  secondly,  to  let  the  hogs  pick  np  the  grain  which 
the  thresher  may  have  left  in  the  straw ;  and,  thirdly,  to  have  inexpen- 
sive shelter  for  their  hogs  which  will  soon  barrow  holes  into  it  and  make 
themselves  a  warm  lair.  In  cold  and  inclement  weather,  and  also  in  a 
hot  summer  (July  and  August  especially),  hogs  need  shelter,  bat  this 
should  not  consist  of  a  straw-stack,  and  should  be  made  of  other  more 
compact  or  less  porous  material.  At  any  rate,  in  a  oountry  where  the 
plague  is  prevailing,  a  straw-stack  has  no  business  in  a  hog-yard  or  swine 

Cttire.  Even  farther  west,  where  lumber  is  expensive,  a  hog-shed  of 
iber,  with  a  roof  above,  a  floor  beneath,  and  divided  into  several  com- 
partments, does  not  need  to  cost  very  much,  and  if  well  made  and  built 
upon  a  stone  foundation  will  last  and  be  serviceable  for  many  years  and 
afford  all  the  protection  required. 

5.  The  next  point  deserving  attention  as  a  means  of  prevention  is 
cleanliness.  Even  if  swine  plague  does  not  prevail  within  a  hupdred 
miles  it  pays  to  keep  the  troughs,  pens,  yards,  &c,  clean  and  free  from 
accumulations  of  manure,  old  beddiug,  corn-cobs,  and  dirt  in  general,  be- 
cause no  animal  is  more  tttankful  for  cleanliness  and  rewards  it  better 
by  increased  growth  and  thrift  than  a  hog,  notwithstanding  its  name 
is  suggestive  of  the  contrary.  A  hog,  if  not  more,  is  at  any  rate  fully 
as  sensitive  to  the  sauitary  conditions  of  its  surroundings  as  any  other 
animal,  a  fact  often  lost  sight  ot  because  a  hog  is  an  omnivorous  animal, 
roots  in  the  ground,  and  is  fond  of  cooling  its  body  by  taking  a  hath 
wherever  water  is  convenient,  even  if  its  purity  is  questionable.  Dirty 
or  muddy  water  cools  as  much  as  clean  water,  and  cooling  is  what  the 
hog  desires. 

6.  Auother  point  of  great  importance  consists  in  avoiding  any  opera- 
tion whatever  that  draws  blood  if  the  disease  is  in  the  neighborhood, 
because  every  sore,  wound,  scratch,  or  mere  abrasion  constitutes  a  port 
oi'  entry  for  the  disease  germs  and  seems  to  attract  them.  The  opero- 
tiondOf  castrating  and  ringing,  spaying,  slitting  the  ears,  cutting  off  a 
a  piece  of  the  tail,  &c.,  should  be  avoided.  If  for  some  reason  or  other 
it  becomes  necessary  to  castrate  a  precocious  pig  while  swine  plague 
is  prevailing,  it  is  advisable  to  dress  or  wash  the  wound  with  some  an- 
tiseptic, diluted  carbolic  acid  for  iustance,  not  only  as  soon  as  the  oper- 
ation is  finished  but  also  the  next  day  and  the  day  following,  and  to 
keep  the  animal  separated  from  the  herd  till  a  healing  has  been  effected* 
Bulging  is  altogether  inadmissible  and  out  of  the  question,  as  long  as 
any  cases  of  swine  plague  are  near.  Accidental  wounds  should  receive 
antiseptic  treatment — be  dressed  with  carbolic  aoid.  That  all  kinds  of 
wounds  are  exceedingly  dangerous  in  so  far  as  they  attract  the  disease 
germs  has  already  been  shown  in  my  former  reports,  and  all  I  have  to 
add  is  that  more  recent  observations  have  given  ample  confirmation* 
Introduced  through  a  sore,  wound,  scratch,  or  abrasion  it  requires  much 
less  of  the  iufectious  principle  to  start  and  to  produce  the  morbid  pro- 
oess  of  swine  plague  than  it  does  if  introduced  through  the  intestinal 
canal. 

7.  There  are  yet  several  other  points  of  more  or  less  importance  which 
deserve  attention,  but  as  some  of  them  are  self-evident  and  others  have 
been  fully  dincussed  in  my  former  reports  a  brief  mention  will  probably 
suffice.  It  is  self  evident  that  no  diseased  hog  or  pig  can  be  allowed  to 
mix  with  healthy  swine  or  to  enter  the  premises  or  placen  occupied  or  fre- 
quented by  a  healthy  herd  of  hogs ;  it  is  also  equally  self-evident  that  the 
latter  should  be  kept  away  not  only  from  diseased  bogs  but  from  places 
and  things  which  there  is  reason  to  suppose  have  become  infected.    Fur- 
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ther,  men  in  their  clothing,  and  animals  probably  in  their  far  or  coat  of 
nair,  and  perhaps  with  the  dirt  that  may  happen  to  stick  to  their  feet,  are 
able  to  convey  the  disease  germs  from  one  place  to  another;  conse- 
quently men  and  animals  (doge  particularly)  which  have  been  in  contact 
with  diseased  or  dead  hogs  should  not  be  allowed  to  enter  the  pens, 
yards,  pastures,  or  premises  occupied  by  healthy  swine..  Neither  should 
straw  and  hay,  for  bedding,  nor  food  of  any  kind  which  comes  from  an 
infected  place,  be  used  for  healthy  hogs.  Even  rats  coming  from  infected 
premises  are  probably  able  to  convey  the  swine  plague  germs  and  to 
communicate  the  disease  to  healthy  animals ;  but  to  guard  against  &q 
intrusion  of  that  kind  may  often  be  a  difficult  matter.  Other  carnivor- 
ous animals,  after  having  feasted  on  a  dead  hog — fortunately  but  a  few 
of  them  will  touch  the  carcass  of  a  hog  that  has  died  of  swiue  plague- 
in  some  instances  may  also  effect  a  communication  of  the  disease. 

The  points  just  enumerated  are  all  very  essential  and  even  indispens- 
able to  a  successful  prevention  not  only  of  an  invasion  of  swine  plague, 
if  that  disease  is  in  the  neighborhood  and  the  herd  to  be  protected  is 
yet  free,  but  also  of  a  further  spreading  of  the  disease  and  of  an  increase 
in  its  malignancy  after  a  portion  of  the  herd  has  beoome  infected  or 
diseased.  In  such  cases,  if  anything  at  all  is  to  be  accomplished  by  a 
use  of  prophylactics,  it  is  of  the  utmost  importance  to  employ  all  means 
possible,  and  to  neglect  nothing  by  which  a  further  influx  of  disease 
germs  can  be  prevented.  If  the  latter  is  not  checked,  but  permitted 
to  be  constantly  increasing,  the  best  prophylactic  treatment  will  be  of 
very  little  avail. 

The  following  measures  of  prevention  are  of  a  more  special  character, 
and  apply  principally  where  an  infection  has  taken  place,  and  where 
cases  of  swine  plague  are  already  occurring  within  the  herd : 

8.  A  measure  of  the  greatest  importance  consists  in  a  strict  separation 
of  all  animals  apparently  healthy  from  those  already  showing  plain  symp- 
toms of  swine  plague,  and  the  removal  of  the  former  to  another  place  which 
ie  not  infected.  Its  object  is  to  stop  and  to  prevent  as  much  as  possible 
a  further  influx  of  swine  plague  germs  or  pathogenic  Schizopbytes. 
Wbeuever  the  plague  has  made  its  appearanoe  in  a  herd  of  js wine,  the 
herd  usually  can  be  divided  into  three  portions  or  sections— the  first  to 
be  composed  of  those  animals  which  do  not  show  any  symptoms  of  dis- 
ease whatever  and  are  apparently  healthy,  the  second  to  comprise  all 
those  animals  which  show  slight  but  still  somewhat  doubtful  indications 
of  sickness,  and  the  third  to  consist  of  all  those  animals  which  are  evi- 
dently sick.  If  the  herd  is  a  large  one,  and  many  animals  have  already 
shown  evidences  of  disease,  it  may  offceu  be  advisable  to  subdivide  the 
third  section  into  animals  not  very  seriously  affected  and  giving  hope 
of  recovery,  and  such  as  are  already  iu  an  advanced  stage  of  swine 
plague  and  almost  sure  to  die.  As  the  latter  are  of  very  little  value,  if 
of  any  value  at  all — because  most  of  them  will  die,  and  the  few  which 
possibly  may  survive  will  never  be  of  any  account  or  pay  for  the  food 
they  coiisume-Mt  is,  as  a  rule,  in  the  interest  of  the  owner  to  kill  every 
one  of  them  at  once,  and  to  bury  or  to  cremate  them  as  soon  as  dead. 
By  so  doing  an  immense  amount  of  disease  germs  will  be  destroyed, 
much  danger  of  further  infection  and  of  increasing  malignancy  will  be 
removed,  and  a  great  many  animals  not  yet  infected  may  thereby  escape, 
or  if  infected  may  thereby  get  off  with  a  mild  attack.  But  it  is  very 
seldom  that  the  average  fanner  can  be  persuaded  to  dispose  in  that  way 
of  a  live  animal.  He  says:  uAs  long  as  there  is  lite  there  is  fcope,*  no 
matter  whether  the  hope  is  worth  anything  or  not.  Therefore,  if  the 
owner  dues  not  want  to  kill  the  hopelessly  diseased  hogs,  he  may  leave 
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tbem  at  the  already  badly-infected  place  where  they  are,  and  not  move 
them  at  all,  as  that  would  only  still  more  infect  the  premises — spread 
the  infection  over  a  larger  area. 

The  first  section,  comprising  snch  animals  as  are  apparently  healthy, 
should  be  selected  with  care  by  assigning  every  animal  in  the  least 
donbtful  to  section  No.  2.  It  should  be  taken  to  another  piece  of  in- 
closed ground,  or  non-infected  yard,  which  is  high  and  dry,  destitute  of 
stagnant  and  run n nig  water,  of  straw-stacks,  half-rotten  manure,  mud- 
puddles,  &c,  and  does  not  under  any  circumstances  receive  any  drain- 
age from  the  infected  bog  lot  or  from  other  infected  places.  If  the  piece 
of  ground  is  bare,  that  is,  destitute  of  all  vegetation,  so  much  the  better: 
if  it  is  not,  plowing  can  make  it  so.  Section  or  lot  No.  2,  containing  all 
animals  which  do  not  shew  plain  symptoms  of  disease,  should  also  at 
once  be  removed  to  a  similar  place  as  section  No.  1,  which  may  adjoin 
it,  but  the  pen  or  yard  occupied  by  section  No.  1  should  be  higher,  or 
at  least  not  receive  drainage  from  the  pen  or  yard  occupied  by  section 
No.  2.  The  reasons  for  this  provision,  I  think,  do  not  need  any  expla- 
nation. If  section  No.  3,  composed  of  the  really  sick  animals,  is  subdi- 
vided, the  subdivision  compiising  the  less  affected  animals,  or  those 
which  possibly  may  yet  recover,  or  are  worth  saving,  should  likewise 
be  removed  to  a  similar  place  as  section  No.  1  and  section  No.  2,  but  it 
should  be  a  place  which  does  not  send  any  drainage  to  the  yards  occu- 
pied by  sections  Nos.  1  and  2  and  does  not  receive  any  from  the  old  hog 
lot  or  from  other  infected  places. 

All  this,  however,  is  not  enough.  The  separation  must  extend  also 
to  the  water  for  drinking,  to  the  food,  and  to  the  attendance.  The  ani- 
mals in  each  pen  or  yard  should  have  one  or  more  troughs  for  their  ex- 
clusive use,  which  should  be  placed  in  the  lowest  corner  of  the  yard,  so 
that  when  they  are  emptied  or  upset  to  be  cleaned  the  water  will  at  once 
flow  out  of  the  pen  or  yard,  and  not  form  a  mud  puddle;  hog-wallow, 
or  pool  of  stagnant  water.  As  to  attendance,  if  the  herd  is  a  large  one 
and  the  owner  has  hands  enough,  it  would  be  best  to  give  to  every  sec- 
tion a  separate  attendant,  with  strict  orders  not  to  meddle  under  any 
circumstances  with  auy  of  the  other  sections,  or  to  enter  the  other  yards. 
If  that  caunot  be  done,  and  but  one  man  has  to  care  for  and  feed  all  the 
hogs,  sick  and  well,  it  must  be  made  an  invariable  rule  to  always  attend 
firat  to  section  No.  1,  then  to  section  No.  2,  then  to  subdivision  of  sec- 
tion No.  3,  and  last,  to  the  very  sick  animals.  This  order  must  under 
no  circumstances  be  reversed,  and  the  attendant,  after  he  has  been  to 
to  the  sick  animals,  must  not  again  approach  those  in  a  healthy  condi- 
tion until  the  next  feeding  time,  or  has  first  been  disiufected  by  attend- 
ing to  other  outdoor  work.  If  all  these  precautions  are  taken  and  con- 
scientiously carried  out,  a  board  fence  tight  enough  to  prevent  a  pig 
from  putting  his  head  through  and  stealing  food  or  water  from  the  ad- 
joining pen  or  yard,  is  sufficient  separation,  because  swine  plague  is 
very  seldom,  if  ever,  communicated  through  the  respiratory  passages, 
unless  the  lining  mucous  membrane  is  sore,  scratched,  or  wounded,  or 
has  abrasions.  In  such  cases  the  mucous  membrane  attracts  and  ab- 
sorbs the  disease  germs  just  as  readily  as  a  sore,  wound,  &c,  in  the 
skin.  To  perfectly  healthy  lungs  and  respiratory  passages  an  inhalation 
of  infected  air  seems  to  be  harmless,  but  where  the  air  is  badly  iufected, 
food  and  water  exiwsed  to  the  air  are  very  apt  to  also  become  infected. 
Hence,  wherever  healthy  and  diseased  hogs  are  kept  under  the  same 
roof  anclrin  the  same  building,  though  in  strictly  separate  pens,  thor- 
ough ventilation  is  not  only  advisable  but  also  necessary.  If  the  ob- 
servation of  others  have  led  to  the  conclusion  that  swine  plague  can  be 
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communicated  through  the  respiratory  organs,  all  I  have  to  say  is,  that 
if  they  had  made  a  close  examination  they  undoubtedly  would  have 
found  in  every  case  in  which  apparently  an  infection  through  the  res- 
piratory organs  took  place  some  lesion  or  lesions  of  the  mucous  mem- 
brane of  the  respiratory  passages.  As  the  very  smallest  and  most  in- 
significant lesion  attracts  and  absorbs  the  disease  germs,  the  loosened, 
congested,  and  swelled  condition  of  the  respiratory  mucous  membrane 
and  a  partial  divestiture  of  its  protection,  its  epithelium,  affected  by 
the  presence  of  lung  worms  (Strongylus  paradoxus),  are  as  sufficient  in 
absorbing  the  disease  germs  as  a  sore  or  abrasion. 

If  a  strict  separation  is  effected  and  maintained,  neither  man  nor 
beast,  coming  in  contact  with  diseased  animals  or  entering  the  yards  or 
pens  occupied  by  diseased  hogs,  must  be  allowed  to  enter  any  of  the 
pens  or  yards  of  animals  yet  healthy.  The  latter  themselves  need  close 
watching,  to  see  whether  any  of  them  show  symptoms  of  disease,  be- 
cause it  must  be  supposed,  till  the  contrary  is  proven,  that  nearly  every 
animal  belonging  to  an  infected  herd,  although  not  yet  showing  any 
symptoms,  is  more  or  less  affected.  If  an  animal  in  section  No.  1  appears 
doubtful,  or  shows  the  least  symptoms  of  not  being  well,  it  should  be 
at  once  transferred  to  section  No.  2;  and  if  an  animal  belonging  to  the 
latter  commences  to  exhibit  plain  symptoms  of  swine  plague,  it  should 
without  delay  be  removed  to  section  No.  3,  because  every  diseased  ani- 
mal discharges  with  its  excrements,  urine,  and  other  excretions  and 
secretions  a  large  amount  of  pathogenic  Schizophytes  or  disease  germs, 
thus  increasing  the  means  and  consequently  the  danger  of  further  in- 
fection. 

9.  All  animals  that  die  of  swine  plague  must  immediately,  or  at  any 
rate  as  soon  as  possible,  be  buried  or  cremated.  Their  carcasses  con- 
tain a  vast  and  rapidly  increasing  amount  of  pathogenic  Schizophytes, 
and  if  left  on  the  ground,  or  not  destroyed  by  fire,  these  Schizophytes 
will  become  disseminated  over  the  premises,  and  are  apt  to  be  taken  up 
by  other  animals;  but  if  the  dead  hogs  are  promptly  buried,  or,  still 
better^  cremated,  all  these  germs  are  destroyed  and  out  of  the  way. 
That  it  will  not  do  any  good  to  scratch  a  hole  in  the  ground  and  to 
cover  the  carcasses  with  just  enough  earth  to  bury  them  out  of  sight, 
as  is  so  often  done,  is  self-evident.  Every  hog  that  dies  of  the  plague, 
unless  cremated,  should  be  covered  with  at  least  four  feet  of  earth. 
Some  farmers,  in  order  to  get  rid  of  their  dead  hogs,  throw  them  into 
ravines,  into  creeks,  streams  of  running  water,  and  ponds,  or  allow  them 
to  rot  by  the  roadside,  and  others  let  them  lie  where  they  have  died  till 
the  tankman  comes  and  hauls  them  off.  All  this  promotes  a  spreading 
of  the  disease,  and  should  not  only  be  prohibited  but  should  be  severely 
punished  by  law. 

10.  As  to  food,  it  is  immaterial  whether  it  be  mostly  corn  or  some- 
thing else,  if  it  be  wholesome,  clean,  and  not  in  any  way  contaminated 
with  the  disease  germs  of  swine  plague.  If  there  is  any  doubt  as  to  its 
contamination  it  should  be  subjected  to  cooking  or  steaming  before  it  is 
fed,  because  cooking  and  steaming  will  destroy  the  disease  germs  and 
thus  act  as  a  disinfectant.  But  after  the  food  has  been  cooked  or  steamed 
it  will  not  do  to  expose  it  to  a  badly-infected  atmosphere,  for  if  so  ex- 
posed it  will  attract  the  disease  germs  and  again  become  dangerous.  It 
should  be  fed  as  soon  as  convenient,  or  as  soon  as  sufficiently  cool.  If 
some  animal  food  can  be  given  it  cannot  be  objected  to,  unless  it  is  of  a 
dead  hog,  because  it  seems,  if  auimal  food  is  given,  the  pathogenic  Schiz- 
ophytes which  may  happen  to  enter  the  animal  organism  through  the 


360    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

digestive  canal  are  very  often,  but  not  always,  either  digested,  pass  off 
with  their  excrements,  or  lose  their  pathogenic  character. 

As  for  the  water  for  drinking,  it  should  be  drawn  fresh  from  a  well 
each  time  the  animals  are  watered,  and  should  not  be  allowed  to  remain 
stagnant  in  the  troughs  any  longer  than  from  one  meal  to  another.  That 
running  water,  accessible  above  to  diseased  animals,  and  stagnant  water 
from  ponds,  &c.,  are  very  dangerous  if  swine  plague  is  in  the  neighbor- 
hood, has  already  been  stated.  If  skimmed  milk,  slop,  or  swill  is  given 
instead  of  water,  the  only  precautions  necessary  are  not  to  give  any 
more  at  a  time  than  will  be  consumed  and  to  keep  the  troughs  clean. 

11.  Prophylactic  medicines. — There  are  several  which,  as  to  their  pro- 
phylatic  properties,  do  not  present  much  difference.  Otherwise,  how- 
ever, the  differences  are  great.  Iodine  in  a  watery  solution— ten  grains 
of  iodine  and  twelve  grains  of  iodide  of  potassium  dissolved  in  an  ounce 
of  water— given  in  small  doses  is  very  effective,  and,  as  the  dose  is  so 
small,  is  not  expensive  either,  but  it  does  not  agree  with  the  hogs.  It 
causes  them  to  lose  .their  appetite,  affects  all  secretions  and  excretions, 
and  seriously  interferes,  at  least  during  the  treatment,  with  the  growth 
and  development  of  the  animal,  which  soon  becomes  more  or  less  ema- 
ciated. Besides,  the  pigs  do  not  like  it,  and  would  rather  go  thirsty 
than  take  their  iodized  water,  which  is  a  very  serious  objection,  espe- 
cially if  an  animal  is  already  affected  and  does  not  care  much  for  food 
and  drink.  Hyposulphite  of  soda,  which  was  tried  quite  extensively 
some  time  ago,  produoed  satisfactory  results  as  a  prophylactic,  but  if 
used  in  sufficiently  large  doses,  and  for  such  a  length  of  time  as  is  neces- 
sary, it  caused  diarrhea,  and  thus  weakened  the  animal.  If  bought  at 
wholesale  in  large  quantities  it  is  not  expensive.  Benzoate  of  soda  seems 
to  be  effective,  but  causes  diarrhea,  and  is  too  expensive,  therefore  out 
of  the  question.  Salicylic  acid  is  expensive,  and  far  inferior  in  its  effect 
to  carbolic  acid.  Thymol,  or  thymic  aeid,  where  used,  gave  satisfactory 
results,  provided  the  preparation  was  genuine.  It  is  a  high-priced  arti- 
cle, and  therefore  frequently  subject  to  adulteration.  Still,  if  a  genuine 
ana  really  superior  article  could  everywhere  be  procured,  its  high  price 
would  be  no  serious  objection,  because  the  dose  required  is  very  smalL 
But  it  is  not  as  easily  handled  and  dissolved  as,  for  instance,  carbolic 
acid. 

Of  all  the  antiseptics  experimented  with  as  prophylactics,  carbolic 
acid,  everything  considered,  has  given  by  far  the  most  satisfactory  re- 
sults. Considering  the  small  dose,  8  to  10  dreps  of  a 95  percent,  solu- 
tion three  times  a  day  for  every  hundred  pounds  of  live  weight,  it  is 
very  inexpensive,  as  a  pound  goes  a  good  ways,  and  a  pound  of  Mallinck- 
roodt's  best  crystallized  carbolic  acid,  sueh  as  I  have  almost  exclusively 
used  in  my  experiments,  can  now  be  bought,  if  purchased  in  large 
quantities,  for  66  cents  Retail  druggists  usually  ask  from  75  cents  to  $1. 
It  is  not  disagreeable  to  the  hogs;  does  not  destroy  their  appetite  or 
perceptibly  interfere  with  any  organic  functions,  except  that  it  reduces 
the  animal  heat,  which,  perhaps,  is  just  what  makes  it  an  efficient  prophy- 
lactic. Of  course,  if  much  larger  doses  than  those  iudioated  are  given, 
which  is  not  at  all  necessary,  it  becomes  a  deadly  poison.  After  it  has 
been  used  a  few  days  the  animals  evidently  like  it,  and  seem  to  almost 
crave  for  it  when  its  use  is  discontinued.  Even  the  diseased  animals, 
lung  after  they  have  ceased  to  care  for  solid  food,  will  take  the  carhol- 
ized  water.  It  is,  however,  only  a  prophylactic,  and  all  it  does  or  can 
be  expected  to  do  is  to  destroy  the  conditions  necessary  to  the  develop- 
ment and  propagation  of  the  sWine-plague  Scbizophy  tes.  It  does  not  di- 
rectly kill  them,  at  least  not  in  such  a  dilution  in  which  it  can  be  safely 
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given  to  a  hog ;  its  effect,  therefore,  it  must  be  concluded,  is  either  indirect 
(probably)  or  accumulative.  It  will  not  and  cannot  repair  or  even  reduce 
the  morbid  changes  which  have  already  been  produced  and  are  still  ex- 
isting, and  therefore  cannot  be  expected  to  effect  a  cure  of  a  diseased 
animal.  Such  a  thing  is  out  of  the  question.  All  that  carbolic  acid  or 
any  other  prophylactic  can  be  expected  to  do  is  to  prevent  and  to  arrest 
the  morbid  process  by  changing  or  destroying  certain  conditions  neces- 
sary to  the  metamorphoses  and  propagation  of  the  pathogenic  Sohizo- 
pbytes.  So,  for  instance,  iodine,  it  seems,  is  an  efficient  prophylactic 
principally  on  aeoount  of  its  great  affinity  for  albuminous  compounds, 
the  very  thing  that  is  appropriated  and  withdrawn  from  the  organism 
of  the  animal  by  the  Schizophytes;  iodine!  therefore,  deprives  the  latter 
of  their  pabulum,  and  thus  destroys  the  conditions  necessary  to  their 
development  and  propagation. 

If  a  cessation  of  the  morbid  process  has  been  effected  by  arresting 
or  neutralizing  its  cause,  and  the  morbid  changes  produced  are  not  al- 
ready irreparable,  a  "cure" — that  is,  to  effect  recovery — may  safely  be 
left  to  nature.  It  the  morbid  changes  have  become  irreparable  the  ani- 
mal will  in  all  probability  die;  if  it  lives  it  will  only  partially  recover, 
and  never  be  healthy  again. 

In  conclusion,  it  may  be  well  to  say  a  few  words  about  the  manner  of 
administering  medicines  to  hogs.  If  one  commences  it  right  it  is  very 
easy;  but  if  the  nature  of  the  hog  is  not  understood,  and  force  is  at- 
tempted, not  much  success  will  be  attained.  A  hoe  has  a  very  fine  nose, 
but  rather  indifferent  taste,  and  therefore  will  voluntarily  take  almost 
anything,  even  quinine,  if  it  is  mixed  with  its  food,  provided  it  has  not 
an  objectionable  smell.  This,  however,  does  not  mean  that  things  which 
have  an  objectionable  smell  to  human  beings  have  the  same  to  hogs;  oy. 
the  contrary,  a  hog  undoubtedly  finds  certain  things  very  pleasing  to 
its  olfactory  nerves,  and,  maybe,  highly  aromatic,  which  are  nauseating 
to  a  human  being ;  and  vice  versa.  There  are,  therefore,  a  great  many 
medicines  which  are  voluntarily  taken  by  any  hog  if  mixed  with  its  food 
or  drink,  and  to  give  the  medicines  with  either  food  or  drink  is  by  far 
the  best  way,  as  long  as  the  hog  has  any  appetite  or  any  desire  to 
drink.  Fluid  niedisines  are  best  administered  in  the  water,  milk,  or 
slop*  und  so  are  soluble  powders  or  powders  of  light  specific  weight, 
light  enough  to  swim  in  water.  Heavier  and  more  or  less  insoluble 
powders,  such  as  calomel,  cannot  in  that  way  be  given,  but  must  be 
mixed  with  the  'food — a  mash,  for  instance.  If  the  hog  has  but  little 
appetite,  and  is  therefore  not  inclined  to  take  the  medicated  food,  a 
boiled  potato,  or  a  piece  of  one,  constitutes  the  best  vehicle  for  the  medi- 
cine, because  the  hog  will  take  it  if  it  has  any  appetite  whatever.  Of 
course,  all  solid  medicines  designed  for  hogs,  especially  for  such  as  have 
diminished  appetite,  must  be  concentrated  and  be  of  small  bulk.  Vo- 
luminous medicines  won't  do.  If  a  sick  hog  has  no  appetite  whatever, 
or  will  not  take  even  a  boiled  potato,  and  it  is  necessary  to  give  some 
medicine,  it  must  be  administered  either  in  shape  of  small  pills  or  by 
means  of  a  hypodermic  injection,  and  of  course  be  concentrated,  or  of 
very  little  bulk.  To  drench  a  hog  is  a  dangerous  and  difficult  opera- 
tion. The  animal,  as  soon  as  force  is  used,  will  squeal,  and  then,  when 
taking  breath,  the  medicine  will  go  down  the  windpipe  into  the  lungs, 
and  often  suffocates  and  kills  the  animal  before  the  whole  drench  is 
poured  down,  or  if  not  killed  outright  it  usually  dtes  within  a  short  time 
of  inflammation  of  the  lungs  and  respiratory  passages.  Dreuching  a  hog 
is  doubly  dangerous,  if  the  drench  contains  undissolved  or  suspended 
powders.    Any  one  familiar  with  the  anatomy  of  the  larynx  and  pharynx 
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of  the  bog  win  know  the  reason  why  drenching  is  attended  with  so  much 
danger.  Those  who  prescribe  medicines  to  be  administered  as  a  drench 
manifest  by  so  doing  their  gross  ignorance,  and  proclaim  themselves  as 
inexperienced  quacks. 

TREATMENT  OF  VERY  SIOK  ANIMALS. 

As  to  a  medical  treatment  of  an  animal  in  an  advanced  stage  of  swine 
plague  I  have  no  suggestions  to  offer,  as  I  have  long  ago  come  to  the 
conclusion  the  sooner  such  an  animal  dies,  or  is  put  out  of 'the  way,  the 
better  it  is  tor  the  owner,  at  least  as  far  as  dollars  and  cents  are  con- 
cerned. I  advise  those  who  yet  believe  in  the  possibility  of  cttting  (re- 
storing to  health)  a  hog  in  an  advanced  stage  of  the  plague  to  make  a 
few  post-mortem  examinations,  to  examine  particularly  the  lungs,  the 
lymphatic  glands,  the  heart  and  intestines,  and  then  compare  what  they 
found  with  the  condition  of  those  parts  or  organs  in  a  healthy  animal, 
and  they  will  soon  be  converted. 

Very  respectfully  submitted. 

H.  J.  DETAEBRS. 

Champaign,  III.,  October  30, 1881. 


CONTAGIOUS  PLEUROPNEUMONIA. 
FESTAL  EBPOET  OP  CHARLES  P.  LYMAN,  F.  B.  C.  V.  S. 

Hon.  George  B.  Loring, 

Commissioner  of  Agriculture : 

Sir:  In  compliance  with  your  instructions  I  have  the  honor  to  report 
the  following : 

In  Maryland  during  the  last  two  months  contagious  pleuro-pneumo- 
nia  is  reported  to  me  as  having  received  some  further  extension ;  nothing, 
however,  in  this  connection  is  especially  important,  for  the  diseased  dis- 
trict remains  practically  the  same  in  this  State.  For  some  reason  or 
other  the  proprietors  of  the  bone-boiling  establishment  have  reduced 
their  price  for  dead  and  dying  cows  to  $2  per  head.  This  the  owners  of 
such  animals  consider  too  small  a  price,  and  as  a  result  the  carcasses 
become  the  property  of  the  "pudding  butchers," and  so,  I  suppose,  much 
of  this  meat  becomes  human  food,  for  which  purpose  it  is,  to  say  the  least, 
worthless.  Cattle  are  killed  in  and  about  Baltimore  by  butohers  in 
their  own  establishments,  and,  I  am  informed,  none  of  them  kill  in  ex- 
cess of  twelve  or  fourteen  head  a  week.  It  seems  to  me  that  the  local 
board  of  health  could  do  much  to  prevent  this  rather  disgusting  state 
of  affairs,  by  the  establishment  of  abattoirs  and  compelling  all  butchers 
to  come  into  them,  as  is  done  in  Boston,  and  to  a  certain  extent  in  Phila- 
delphia and  New  York.  Your  inspector  for  Maryland  says  that  he  is 
satisfied  that  now  most  of  the  diseased  animals  are  kept  away  from  the 
stock  yards  in  and  about  Baltimore.    He  says : 

The  greater  danger  lies  in  the  sale  of  animals  that  have  been  hurried  into  market 
from  farms  or  stables  where  "  contagions  plenro-pneumonia"  has  made  its  first  ap- 
pearance. Members  of  agricultural  societies  could  prohibit  this  practice  to  a  great 
extent  if  they  would  notify  the  man  in  oharge  of  the  stock  yard  of  such  transactions; 
it  would  destroy  the  sale  of  suoh  stock. 

Very  few  cattle  are  being  shipped  now  from  Baltimore  to  Great  Britain. 
In  Pennsylvania,  contagious  pleuropneumonia  has  received  a  fresh 
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outbreak;  this  time  in  York  County.  Three  additional  herds  have  been 
infected,  two  in  Springfield  and  one  in  Shrewsbury.  This  naturally 
extends  the  more  recently  infected  district;  but  the  whole  matter  is 
in  the  efficient  hands  of  Mr.  Secretary  Edge.  The  infection  has  been 
traced  in  one  case  to  Harford  County,  Maryland,  and  in  the  other  two 
to  Baltimore. 
Your  inspector  for  Pennsylvania  says : 

I  am  quite  satisfied  the  butchers  get  most  of  the  cases  of  contagious  i 
nionia  now,  as  the  fanners  know  too  much  to  keep  their  infected  animal! 
this  must  help  rid  the  country  of  the  disease. 

There  were  shipped  from  Philadelphia  to  Europe,  in  1878,  4,156  head 
of  horned  cattle;  in  1879,  5,876  head;  in  1880,  2?474;  in  1881,  none. 

This  is  a  sample  of  the  way  or  the  rate  at  which  this  whole  trade  is 
being  lost  to  us.  A  letter  on  this  subject  from  Messrs.  Peter  Wright 
and  Sons,  of  Philadelphia,  says : 

During  the  latter  part  of  1878  we  had  contracted  with  prominent  shippers  of  Chi- 
cago and  Philadelphia  (whose  names  we  can  probably  get  permission  to  give  if  you 
desire  it),  for  shipment  of,  say,  300  cattle  per  week,  from  Philadelphia  to  Liverpool, 
and  about  the  same  number  from  Baltimore  to  Liverpool,  and,  in  order  to  fulfill  these 
contracts  we  dispatched  a  representative  to  Europe  to  arrange,  with  prominent  ship- 
owners there  for  regular  weekly  lines  of  steamers  (seven  steamers  in  each  Une)  to  run 
between  the  above-mentioned  ports,  during  the  shipping  season  of  1#79.  Upon  the 
passage  of  the  order  in  council,  in  February,  1879,  our  shippers  were  unable  to  fulfill 
their  contracts,  and  we  were  placed  in  the  most  embarrassing  position  with  the  owners 
of  the  steamers  which  we  had  secured,  and  had  to  face  the  probability  of  very  heavy 
loss. 

The  total  expense  incurred  in  the  suppression  of  plenro  pneumonia  in 
the  State  of  Pennsylvania  by  the  State  authorities  during  the  year  1891 
has  been  $3,409.62. 

AJid  had  it  not  been  for  Maryland  allowing  diseased  cattle  to  be  sent  out  of  their 
State,  we  should  now  be  dear  of  this  disease  (that  is,  if  there  is  no  more  disease  than 
we  know  of  now  in  this  State.)  I  think  there  is  no  doubt  that  this  State  will  con- 
tinue its  present  organization  for  the  suppression  of  contagious  pleuro-pneumonia, 
even  should  the  expense  exceed  $6,000  per  year, 'for  a  year  or  two  at  least,  without 
any  money  help  from  Congress,  as  our  owners  of  stock  thoroughly  understand  the  danger 
of  the  disease. 

Cattle  killed  on  account  of  being  diseased  are  now  cremated  by  order 
of  the  State  authorities. 

From  New  Jersfey  I  have  no  advice  relating  to  the  extension  or  dimi- 
nution of  contagious  pleuro-pneumonia.  Facts  relating  to  this  matter 
can  oi\ly  be  obtained  now  from  Dr.  E.  M.  Hunt,  upon  whom  I  had  no 
authority  to  call  for  the  information.  Your  inspector  located  at  Gamden 
writes  as  follows : 

On  the  7th  December  I  detected  two  cows  with  lung  trouble,  in  two  lots  of  five  and 
six,  respectively,  which  came  tothe  ferry  yards  from  Mount  Holly,  Burlington  County ' 
New  Jersey.  The  other  from  Elmer,  Salem  County,  consigned  to  the  same  firm  ana 
intended  for  "  Bologna n  beef.  I  accompanied  them  to  the  slaughter-house,  where  I 
had  to  remain  nearly  the  whole  day  in  order  to  see  them  slaughtered,  wnioh  was 
finally  consummated.  The  Mount  Holly  cow  was  an  old  chronic  case,  having  a  large 
abscess  in  the  central  portion  of  the  right  lung,  together  with  a  cavity  in  an  adjoining 
portion.  The  left  lung  also  had  a  small  cavity  m  the  inferior  portion  of  the  larger  lobe. 
The  Elmer  cow  was  an  acute  case,  affected  in  one  long,  which  was  already  beginning 
to  take  on  a  condition  of  hepatization. 

On  the  9th  of  the  same  month  I  detected  a  two-year-old  steer  in  a  lot  of  twenty-one 
head  brought  on  the  river.  The  steer  was  said  to  have  been  brought  from  Baltimore. 
McL,  which  I  found  to  be  true,  as  I  traced  him  directly  back  as  far  as  Wilmington,  and 
then  ascertained  that  he  had  come  thenoe  from  Baltimore. 

On  the  13th  I  found  three  chronic  cases  in  another  lot  of  "  Bologna  "  beef  cows  com- 
ing here  from  Gloucester  County,  New  Jersey.  On  the  17th  another  chronic  case  from 
Camden  County ;  on  the  22d  two  other  chronic  cases  from  Gloucester  County,  and  on 
the  27th  a  subacute  case  from  Burlington  County.    All  of  them,  with  the  exception 
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of  the  steer,  were  cows  intended  lor  slaughter  lor  "  Bologna  boef,w  were  in  good  ©au- 
dition apparently— -some  of  them  fat— and  were,  with  one  or  two  exceptions,  entirely 
recovered  from  the  effects  of  the  disease  as  far  as  one  could  judge  by  external  appear- 
ances, and  were  all  en  route  from  New  Jersey  to  Philadelphia  for  slaughter. 

The  State  of  New  York  has,  I  understand,  some  $50,000  in  treasury 
appropriated  for  stamping  out  pleuro-pneumonia.  Of  this  amount  they 
are  said  to  have  used  only  about  $3,000,  and  it  seems  to  be  a  fact  that 
the  disease  has,  during  the  past  year,  received  quite  important  exten- 
sion within  the  limits  of  the  State ;  that  is,  it  seems  to  have  reoccupied 
the  portions  of  the  State  about  New  York  City  which  were  so  thoroughly 
purged  by  Professor  Law  but  a  short  time  since. 

I  do  not  know  that  1  can  add  much  to  this  report  that  will  increase 
its  value ;  the  facts  speak  for  themselves.  Although  I  think  thai?  most 
decidedly  England  has  never  received  a  case  of  pleuropneumonia  from 
either  Boston  or  Portland,  I  still  think  that  their  position  upon  thaques- 
tion  of  their  receipt  of  our  cattle  is  a  perfectly  fair  one,  and  leaves  no 
room  for  complaint  When  it  is  remembered  how  many  thousands 
pounds  sterling  have  been  lost  by  British  cattle  owners  on  account  of 
the  introduction  among  their  herds  of  foreign  cattle  affected  with  exotic 
contagious  diseases,  and,  as  they  say,  when  one  thinks  of  how  little 
provision  we,  as  a  government,  have  made  to  prevent  the  spread  of 
pleuropneumonia,  it  is  difficult  to  see  how  they  can  do  otherwise*  That 
this  disease  really  has  an  existence  in  a  certain  part  of  this  country, 
they,  through  their  consuls,  are  as  well  aware  as  we,  and  no  amount 
of  testimony  to  the  contrary  by  this  intelligent  farmer  and  the  other 
experienced  dealer,  will  have  the  slightest  possible  effect  upon  their 
action.  I  thoroughly  believe  that  were  we  able  to  show  a  country  en- 
tirely free  from  this  disease,  the  restrictions  now  imposed  upon  our  cattle 
landing  in  Great  Britain  would  at  once  be  removed,  other  conditions 
being  the  same  as  now.  That  is,  I  am  a  strong  believer  in  their  honesty 
of  purpose  in  this  matter.  It  is  a  significant  foot  that  no  condemnations 
have  been  made  since  last  June  upon  cattle  coining  from  Boston  or 
Portland. 

In  regard  to  ridding  ourselves  of  this  present  incubus  upon  what 
should  be  a  large  and  profitable  export  trade,  and  which  now  seems 
threatened  with  extinction,  as  well  as  to  prevent  for  all  time  the  great 
danger,  which  I  feel  to  be  a  real  one,  of  the  introduction  of  this  pest  to 
our  western  cattle  ranges,  from  whence  it  could  never  be  dislodged,  I 
can  think  of  bnt  one  method  which  seems  to  me  to  offer  in  any  degree 
a  hope  of  success,  and  that  is  for  Congress  to  take  the  matter  in  charge 
in  some  way  that  will  give  the  power  to  and  compel  some  ime  authority 
to  control  the  movements  of  all  animals  within  the  diseased  districts, 
and  at  the  same  time  take  such  other  steps  as  may  beneoessary  for  the 
killing  of  all  animals  diseased  or  infected.  I  have  no  faith  in  the  una- 
nimity of  action  in  the  matter  by  the  directly  interested  States  them- 
selves— this  for  various  reasons,  which  I  have  thoroughly  learned  to 
appreciate  during  my  recent  experience— neither  will  action,  which  only 
creates  a  power  capable  of  spasmodic  effort,  be  of  avail,  else  the  whole 
country  will  but  repeat  the  recent  experience  of  the  State  of  New  York— 
a  number  of  thousands  of  dollars  spent  for  nothing  and  a  full  supply  of 
pleuro-pneumonia  on  hand. 

Therefore,  unless  national  action  can  be  had,  and  that  in  such  a  way 
and  under  such  circumstances  as  to  insure  the  continuance  of  proper 
measures  until  the  desired  freedom  from  the  disease  is  attained,  it  would 
be  Justus  well,  as  far  as  the  effect  upon  contagious  pleuro-nneuroonia  is 
concerned,  to  let  the  matter  alone  first  as  last,  and  certainly  to  dp  so  at 
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first  would  contribute  very  largely  to  the  comfort  of  any  one  who  might 
be  appointed  executive  of  any  compromising  methods  of  extermination ; 
that  is,  if  it  is  not  a  "  bull "  to  assume  that  one  can  stop  doinff  a  thing 
before  he  commences  it.  I  think  I  have  heard  somewhere  of  ks  being 
better  for  a  man,  under  certain  circumstances,  if  he  had  never  been  born. 

I  cannot  close  this  letter,  which  I  suppose  will  be  my  last  one  to  you, 
without  thanking  you  for  your  numerous  kindnesses  to  me,  and  wishing 
you  personal  prosperity  in  the  administration  of  the  many  and  varied 
duties  of  Commissioner  of  Agriculture.  If  at  any  time  such  informa- 
tion regarding  contagious  pleuro-pneamonia  as  I  may  have  will  be  of 
service  to  you,  I  shall  most  gladly  furnish  it. 

Respectfully  submitted. 

CHARLES  P.  LYMAN. 

Boston,  Mass.,  January  30,  1882. 


DISEASES  AMONG  HORSES  IN  ILLINOIS. 

Hon.  Geo.  B.  Lemma, 

Commissioner  of  Agriculture : 
Sir  :  When  I  received  your  dispatch  of  the  8th  instant,  directing  me, 
at  the  request  of  Hon.  James  R.  Scott,  president  Illinois  State  Board 
of  Agriculture,  to  inquire  into  a  fatal  epizootic  among  horses  in  this 
(Champaign)  county,  I  had  already,  on  the  6th  instant,  made  a  visit  to 
the  locality  where  the  alleged  epizootic  prevailed,  a  farm  near  Linden- 
grove  in  the  northeast  corner  of  Crittenden  Township,  about  18  miles 
southeast  of  Champaign.  One  mule  about  ten  years  old  and  three 
young  horses  (two  mares  and  one  gelding),  each  about  three  and  one- 
half  years  old,  had  died,  and  one  mule  about  ten  or  eleven  years  old  was 
diseased,  wliile  one  8-year  old  horse  was  yet,  to  all  appearances,  per- 
fectly healthy.  All  six  animals  were  owned  by  Mr.  Wm.  Silver,  and 
constituted  the  whole  stock  of  horses  and  mules  kept  on  his  farm. 
According  to  Mr.  Silver,  the  animals  which  died  exhibited  the  same 
symptoms  as  the  mule,  which  I  found  diseased.  The  latter,  a  mare 
mule,  was  almost  completely  paralyzed,  and  found  Jying  prostrate  on 
the  ground  about  two  rods  from  a  small  ditch  in  a  field  or  pasture  and 
not  far  from  the  house.  All  the  voluntary  muscles  appeared  to  be 
flaccid ;  every  limb  could  be  placed  in  any  position  desired ;  the  ears 
were  hanging  downward  and  backward,  following  the  law  of  gravity : 
the  tail  when  placed  in  an  unnatural  position  could  not  be  removed 
out  of  it  into  a  more  natural  one,  although  the  animal  at  the  same  time 
was  able  to  make,  and  did  make,  feeble  kicking  movements  with  ail 
four  legs.  The  urine  incessantly  flowed  off  from  the  vulva  probably  in 
the  same  quantity  in  which  it  was  secreted,  and  presented  a  normal 
color  but  a  somewhat  ropy  appearance.  The  rectum  was  full  of  dung, 
which  was  not  voided  till  it  was  crowded  out  by  other  fectil  masses. 
If  pricked  with  a  pin  in  the  hind  quarters  the  animal  did  not.  react  at 
all,  and  if  pricked  further  forward  it  only  showed  slight  sensitiveness, 
indicated  by  a  barely  perceptible  quivering  of  the  skin,  which '  did  not 
amount  to  any  defensive  movement.  Paralysis  was  therefore  consid- 
ered as  almost  complete.  The  pulse  was  very  small  and  feeble  5  only 
44  beats  in  a  minute  could  be  counted :  and  the  temperature  in  the  rec- 
tum and  in  the  vagina  was  low — a  few  degrees  below  normal.  The 
thermometer  I  had  with  me,  and  which  I  was  compelled  to  use,  as  the 
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one  in  regular  use  met  with  an  accident  a  short  time  before,  was  not 
very  accurate,  and  only  indicated  97°F.  The  temperature  was  probably 
1°  higher.  The  animal  made  faint,  though  almost  incessant,  straggles 
with  her  legs — kicking  or  pawing  motions— just  such  as  a  horse  or  mule 
almost/  entirely  deprived,  like  the  one  in  question,  of  the  control  of  its 
limbs,  very  likely  would  make  if  suffering  from  colic  or  from  some  in- 
ternal pain  of  a  spasmodic  nature.  As  my  first  visit  happened  to  be  in 
the  evening,  a  little  after  sunset,  and  as  the  struggles  of  the  animal, 
by  bumping  her  head  on  the  ground,  had  caused  the  eyelids  to  swell 
to  such  an  extent  as  to  nearly  close  the  eyes,  an  abnormal  dilation  of 
the  pupils,  if  existing,  could  not  be  observed.  The  color  of  the  visible 
mucous  membranes,  wherever  the  latter  were  not  lesioned,  and  there- 
fore more  or  less  inflamed,  appeared  to  be  normal.  My  first  diagnosis, 
very  naturally,  was  cerebrospinal  meningitis,  notwithstanding  some  of 
the  symptoms  usually  attending  that  disease  were  wanting. 

Your  dispatch  was  received  at  5  p.  m.,  November  8,  and  my  second 
visit  was  made  the  next  day,  .November  9.  I  found  the  sick  mule  still 
alive,  and  even  somewhat  better,  for  she  was  able  to  move  her  ears,  to 
keep  her  head  raised,  at  least  for  a  short  time  after  she  had  been  assisted 
in  raising  it,  and  also  to  retain  her  urine.  Her  appetite  apparently  was 
good,  pulse  and  temperature  about  the  same  as  on  my  first  visit;  and 
the  kicking  and  pawing  motions  were  less  frequent  or  almost  entirely 
absent  The  eyes  were  almost  entirely  closed  by  the  swelling  of  the 
very  sore  eyelids,  but  as  far  as  could  be  ascertained  the  pupils  of  the 
eyes  were  not  abnormally  enlarged. 

Of  the  three  horses  and  one  mule  which  had  diecl,  the  mule  was  taken 
sick— became  paralyzed — on  October  27,  and  died  within  24  hou^s.  Ac- 
cording to  Mr.  Silver,  the  paralysis  was  $  complete  one,  and  the  animal 
(a  mare  mule)  was  observed  for  two  days  before  tha^t  date  to  be  acting 
unusually  dull  or  drowsv,  and  to  be  slow  in  her  movements. 

One  of  the  three-year  md  horses — thegelding— was  taken  sick  on  Octo- 
ber 28,  or  one  day  later  than  the  mule;  and  the  other  two— the  mares — 
on  October  29.  All  three  died  on  Sunday,  October  30.  All  of  them,  as 
is  now  remembered,  but  scarcely  noticed  by  Mr.  Silver  at  the  time,  exhib- 
ited some  premonitory  symptoms  for  a  few  days  before  they  became  par- 
alyzed; they  appeared*  to  lack  their  usual  liveliness,  acted  somewhat 
dull  and  sluggish,  were  slow  and  awkward  in  their  movements,  and  par- 
ticularly one  of  the  mares,  said  to  have  been  a  very  spirited  animal,  was 
lagging  behind  when  hitched  to  a  wagon  two  days  before  she  became 
prostrate,  and  could  "  bear  the  whip,"  which  she  never  could  before. 
None  of  them,  I  was  informed,  showed  any  signs  of  bloating  or  'plain 
symptoms  of  colic;  but  as  to  tfie  latter  I  have  reason  to  believe. Mr. 
Silver  was  mistaken,  because  the  almost  incessant  attempt  at  struggling 
and  kicking  observed  in  the  mule,  which  I  saw  alive,  cannot  very  well 
be  interpreted  as  anything  but  a  sign  of  distress — symptoms  of  coMc.  It 
may  be  the  other  animals  struggled  less,  because  in  ,them  the  paralysis 
was  more  complete.  Two  of  the  animals  that  died,  it  seems,  must  have 
exhibited  difficulty  of  breathing— stertorious  breathing,  probably — be- 
cause Mr.  Silver's  brother,  Mr.  Wallace  Silver,  an  experienced  farmer, 
who  saw  them  while  alive,  diagnosed  inflammation  of  the  lungs.  Mr. 
William?  Silver  made  a,  post-mortem  examination  of  the  mule  which  died 
first,  and  of  the  gelding  which  died  October  30.  (The  two  mares  died 
at  his  brother's  place.)  In  the  mule  he  found  the  lungs  gorged  with 
dark-colored  blood,  and  nothing  else  abnormal.  Brain  and  spinal  chord 
were  not  examined.  In  the  three-year  old  gelding  he  found  nothing  tbat 
he  thought  appeared  to  be  abnormal.    Brain  and  spinal  chord  were  not 
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examined.  The  two  three-year  old  mares,  which  were  taken  sick  Octo- 
ber 29,  or  very  likely  during  the  night  of  October  28-29,  were  driven  to 
a  wagon  on  October  28  by  Mr.  Silver's  son  to  his  uncle's  place,  a  distance 
of  about  11  miles,  and  while  there  were  taken  sick  and  died.  The  mule, 
which  I  found  prostrate  on  November  6,  and  also  saw  on  November  9, 
became  paralyzed  on  Thursday,  November  3,  exhibited  premonitory 
symptoms,  dullness  or  drousineaB,  for  about  a  week  before,  was  almost 
completely  paralyzed  on  November  6,  a  little  improved  on  November 
9,  and  died  in  the  afternoon  of  November  11,  according  to  a  telegram 
received  from  Mr.  Silver  on  the  evening  of  that  day.  I  would  have 
gotfe  there  again  to  make  a  post-mortem  examination,  but  the  almost 
continuous  rains,  heavy  on  November  11  and  November  12,  had  made 
the  roads  so  bad  that  no  livery-stable  owner  in  Champaign  was  will- 
ing to  furnish  me  a  team  to  go  18  miles.  The  mule,  while  paralyzed, 
was  treated  with  strychnine  (strychn.  nitric),  of  which  first  one  and  then 
two  grain  doses  were  given  on  Monday,  Tuesday,  Wednesday,  and  prob- 
ably Thursday  and  Friday,  with  apparently  some  success  in  the  begin- 
ning, or  at  any  rate  till  Wednesday  or  Thursday.  The  mule  probably 
would  have  recovered,  or  aft  least  would  not  have  died,  if  it  had  not 
been  lying  outdoors  on  wet  ground,  without  any  shelter  or  protection 
against  £he  cold  winds  and  heavy  rains.  It  rained  several  days  during 
the  week,  particularly  Tuesday  and  Friday.  Only  on  Wednesday,  No- 
vember 9^  the  weather  was  good.  As  already  stated,  my  diagnosis,  be- 
fore I  subjected  the  locality,  the  pasture,  the  previous  treatment  or  the 
animals,  &c,  to  a  searching  examination,  was  cerebrospinal  meningitis, 
and  the  same  afterwards  suffered  but  a  slight  modification  in  so  far  as 
the  locality,  the  peculiarities  of  the  pasture,  and  the  conditions  and  the 
general  treatment  to  which  the  animals  had  been  subjected  afforded 
sufficient  cause  to  produce  the  fatal  disease.  A 

The  pasture  is  a  piece  of  rolling  land,  sloping  toward  the  middle  and 
toward  the  south ;  it  is  divided  into  two  unequal  halves  by  a  small  ditch 
traversing  it  obliquely  from  northeast  to  southwest.  It  is  what  may  be 
called  a  new  pasture,  contains  some  timothy  graqp  and  clover,  an  abun- 
dance of  green  rye,  and  innumerable  weeds.  The  northeast  portion  of 
the  pasture,  about  two  acres  of  ground,  is  sloping  toward  the  south,  and 
fall  of  Jamestown  weeds  (Datura  stramonium).  It  was  formerly  a  house 
place.  The  Jamestown  weeds  were  mowed  in  the  latter  part  of  June, 
or  in  the  fore  part  of  July,  and  left  on  the  ground  to  wither.  Last  sum- 
mer was  exceedingly  droughty,  and  the  whole  pasture,  in  consequence, 
became  almost  destitute  of  vegetation,  except  of  such  weeds,  so-called 
rag-weed  {Ambrosia  artemisicefolia),  for  instance,  as  will  grow  in  spite  of 
any  drought.  When  it  commenced  to  rain  in  the  latter  part  of  Septem- 
ber all  vegetation  revived,  an  abundance  of  ^oung  rye  sprouted,  some 
clover  and  timothy  grass  appeared,  and  young  Datura  stramonium  plants 
became  very  numerous,  even  thick.  The  western  portion  of  the  pasture 
is  also  higher  ground,  drained  by  and  sloping  towards  the  small  ditch, 
and  contains  the  rotten  remnants  of  two  oat-stacks  of  last  year  which 
were  never  threshed,  because  the  oats,  being  very  rusty,  were  not  con- 
sidered worth  threshing.  These  two  oat-stacks,  at  present  mere  manure 
heaps,  constituted,  I  was  informed,  during  the  whole  summer  the  princi- 
pal food  of  the  horses  and  mules,  and  also  of  some  cattle  and  hogs  kept 
in  the  same  pasture.  Further,  near  the  ditch,  close  to  the  southern 
fence  of  the  pasture,  is  an  old  well,  which  formerly  furnished  the  ani- 
mals with  water  for  drinking.  In  consequence  of  the  long-continued 
drought  this  well  gave  out  and  became  dry.  Mr.  Silver,  in  order  to 
have  water  for  his  stock,  recently  dug  another  well  three  or  four  steps 
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from  the  ditch  and  a  few  rods  north  of  the  old  one.  This  new  well, 
which  was  dug  in  the  middle  or  fore  part  of  October,  is  only  9  feet  deep, 
and  contained,  when  I  was  therev,  about  7  feet  of  water.  At  any  rate 
the  surface  of  the  latter  was  not  over  2  feet  lower  than  the  surface  of 
the  ground.  The  water,  which  is  the  same  as  that  in  the  ditch,  and 
consequently  surface  water,  has  been  critically  examined  under  the  mi- 
croscope by  myself,  and  been  subjected  to  a  chemical  examination  by 
Prof.  H.  A.  Weber,  Ph.  D.,  of  the  Illinois  Industrial  University.  It  has 
a  somewhat  peculiar  smell,  and  a  ratber  strange  taste,  which  I  am  un- 
able to  describe.  The  microscope  revealed  a  good  deal  of  organic  mat- 
ter, principally  consisting  of  vests  of  vegetable  substances,  numerous 
dead  and  some  living  monads,  very  minute  micrococci  and  micrococcus 
chains,  comparatively  few  larger  bacteria,  some  small,  oblong,  or  almost 
cylindrical  crystals  (the  latter  after  some  of  the  water  on  the  slide  had 
evaporated),  and  some  spores  similar  if  Aot  identical  in  appearance  to 
those  of  U8tilago  maidis  {cf.  drawing.)  The  chemical  examination  has 
not  revealed  any  narcotic  alkaloid,  but  has  shown  that  the  water  con- 
tains a  considerable  quantity  of  some  vegetable  extract. 

Although  well  knowing  that  domestic  animals,  of  their  own  volition, 
rarely  ever  touch  Datura  stramonium,  certain  symptoms  of  the  paralysed 
animals,  combined  with  the  peculiar  circumstances,  tbe  want  of  almost 
anything  green  bnt  weeds  till  October,  the  rotten  oats  diet*  and  the 
thereby  possibly  vitiated  appetite  of  the  horses  and  mules,  suggested  the 
possibility  that  they  might  have  eaten  the  young  Datura  strum,  plants. 
A  thorough  examination  of  the  weed-patch  (the  old  house  place),  made 
by  Mr.  Silver,  his  son,  and  myself,  revealed  the  fact  that  nearly  every 
One  of  the  young  blooming  Datura  plants,  except  where  they  were  ex- 
ceedingly thick,  or  where  some  old  ones  nad  been  left  standing,  were 
more  or  less  mutilated.  Some  of  them  lacked  more  than  half  of  the 
whole  plant,  while  others  only  lacked  several  leaves,  a  flower  or  a.  young 
seed  capsule.  It  also  became  evident,  oon&idering  the  manner  in 
which  horses  and  cattle,  respectively,  take  up  thei*  food,  that  not  the 
latter,  but  the  former  had  bitten  off  what  w^  wanting.  Besides,  the 
whole  patch  was  almost  entirely  destitute  of  cattle  excrement,  and  con- 
tained a  great  deal  of  comparatively  fresh  horse  voidings,  probably  to  a 
greater  extent  than  any  other  part  of  the  field  of  equal  size.  All  this, 
however,  may  constitute  only  a  part  of  the  causes.  The  other  part,  in 
my  opiniou,  must  be  found  in  the  following :  Mr.  Silver,  who  only  last 
May  bought  the  farm — which,  by  the  way,  is  a  sadly  neglected  piece  of 
property^  and  has  been  under  litigation  for  several  years — has  no  stable. 
The  horses  and  mules,  therefore,  were  exposed  ni^ht  and  day,  before 
and  after  coming  from  work,  to  all  the  wet  and  cold  weather  we  had 
last  month.  This,  I  think,  constitutes  at  least  one  of  the  causes,  and 
may  be  the  principal  one,  although  I  do  not  doubt  the  rotten  oats,  the 
Datura  stramonium,  and  possibly  the  water,  acted  as  narcotic  poison, 
and  considerably  contributed  in  bringing  on  the  paralysis.  My  opinion 
is  that  if  the  fungus  growth  in  the  rotten  oats  and  the  narcotic  Datura 
stramonium  plants  had  not  acted  upon  and  seriously  affected  the  cen- 
ters of  the  nervous  system,  the  effect  of  the  exposure  to  cold  and  wet 
would  have  been  a  less  severe  one,  or  probably  would  have  manifested 
itself  in  a  different  direction.  However  this  may  be,  I  am  quite  certain 
that  the  causes  of  the  death  of  five  animals  out  of  six  are  of  a  local 
nature,  and  that  the  paralysis,  or,  if  preferred,  cerebrospinal  meningitis,  is 
not  of  an  epizootic  character.  Up  to  date  no  other  cases  have  occurred 
in  that  neighborhood.  It  must  yet  be  mentioned  that,  as  reported  by 
Mr.  Silver,  the  mule  which  died  first  was  an  exceedingly  greedy  eater— 
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Microscopic  Investigation  by  Dr.  H.  J.  Detmers.  PLATE  I. 
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Objects  found  in  the  water  of  the  well  of  Mrs.  Silver's  pasture,  x  900. 
1, 1.— Micrococci. 
2. 2.— Dead  Monads. 

3.— Living  Monads. 
4. 4.— Apparently  spores  looking  like  uctilago  meidls. 

6.— Usttlago  carbo,  not  found  in  the  water,  for  comparison  taken 
from  oat  smut. 
Objective:  Tolles  homogenous  immersion,  '/to 
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a  perfect  glutton ;  the  three  young  horses  (two  mares  and  one,  gelding) 
were  very  greedy  eaters ;  the  mule  which  died  last  was  sick  a  whole 
week,  and  therefore  had  a  much  milder  or  less  acute  attack  ttykn  the 
other  animals,  was  a  very  good  thoughnot  so  greedy  an  eater  as  any  ot 
the  others,  while  the  eight-year-old  horse,  which  alone  survived  and  re- 
mained exempted,  is  very  dainty  at  his  food.  Further,  the  well  in  the 
pasture  furnished  the  water  for  drinking  for  the  horses  and  mules  which 
died,  but,  excepting  once  or  twice,  not  for  the  horse  which  did  not  be- 
come affected. 

Believing  that  farther  comment  is  unnecessary,  the  above  is  respect- 
folly  submitted. 


Champaign,  III.,  November  18, 1881. 


H.  J.  DETMEBS. 


ANTHRAX  AMONG  CATTLE  IN  NEW  JERSEY. 

Hon.  George  B.  Losing, 

Coinmmioner  of  Agriculture: 

Sir  :  The  following  is  the  history  of  an  outbreak  of  disease  which  oc- 
curred during  the  year  1881  in  the  excellent  farming  and  dairy  section 
of  Mann&gton  Township,  Salem  County,  about  two  miles  from  the  city 
of  Salem,  New  Jersey: 

Mr.  Hogan  has  lived  on  the  form  now  occupied  by  him  nearly  four 
years.  He  generally  owned  about  30  cattle,  and  sold  milk.  The  farm  is 
in  a  good  state  of  cultivation.  The  pasturage  is  high  land  with  the  ex- 
ception  of  a  large  marshy  field,  which  affords  yearly  grass  withoutplew- 
ing,  and  is  therefore  much  used.  In  this  field  a  cow  was  found  dead  in 
June.  The  animal  was  four  months  advanced  with  calf,  was  in  good  con- 
dition, and  had  not  been  noticed  as  being  sick. 

A  second  cow  died  about  two  weeks  after,  being  in  much  the  same 
condition  as  the  other,  not  having  been  noticeably  sick.  A  third  cow 
died  in  the  same  way  a  week  after.  About  the  last  of  July  or  early  in 
August  a  fourth  cow  died,  having  been  sick  one  day.  All  these  cows 
weie  in  calf,  but  not  near  the  full  period. 

Soon  after  this  two  of  the  horses  which  pastured  in  the  same  field 
died,  one  being  four  years  old  and  the  other  two.  The  horses  had  stopped 
eating  and  seemed  moping.    One  was  sick  forty-eight  hours. 

The  fifth  cow  died  early  in  September,  and  after  this  the  sixth,  seventh, 
and  eighth.  None  of  them  were  sick  over  one  day.  One  died  twenty- 
six  hours  after  calving,  and  the  calf  died  two  or  three  days  after. 

The  owner  opened  some  of  the  animals,  and  although  he  was  not  aware 
of  any  cut  or  scratch,  about  three  days  after  one  examination  he  had  a 
swelling  of  the  hand  and  fore  arm,  which  was  treated  by  a  physician  in 
Salem  who  regarded  it  as  resulting  from  this  dissection.  He  recovered 
without  farther  symptoms.  Early  in  September  the  State  board  of  health 
had  notified  (the  disease  being  suspected  as  plenro-pneuinonia)  Dr.  Mil* 
ler,  of  Camden,  and  Dr.  Rogers,  of  Westville,  veterinary  inspectors  of  the 
board,  who  made  three  or  four  visits,  examined  into  the  facts,  and  made 
apottt-mortm  examination  of  one  of  the  dead  animals.  The  conclusion 
arrived  at  was  that  it  must  be  a  form'  of  anthracoid  disease. 

A  lung  that  bad  been  put  aside  for  examination  was  pulled  out  of  a 
basin  and  dragged  off  by  a  dog,  and  two  large  hogs  got  a  taste- of  it. 
One  of  these  died  the  next  day,  and  the  other  was  very  sick  and  gave 
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prematura  birth  one  month  ahead  of  time  to  several  dead  piers,  bat  after- 
wards recovered.  Late  in  September  a  neighbor's  boll  broke  into  the 
pasture  and  was  with  the  cattle  two  days.  He  was  taken  home,  and  the 
second  morning  after  was  found  unable  to  get  up,  and  died  in  a  half  hour. 
Some  of  a  neighbor's  cattle  had  been  in  the  field,  and  two  neighbors  had 
pastured  in  adjacent  lots,  but  none  of  the  cattle  had  suffered. 

October  29  another  cow  died.  Those  about  springing  seemed  to  be 
most  liable  to  the  disease.  Only  one  was  giving  milk,  and  she  had 
shrinkage  of  milk  at  one  milking  only.  As  six  weeks  had  elapsed  we 
had  hoped  that  the  disease  had  disappeared  the  last  of  September.  The 
township  committee,  or  board  of  health,  had  been  in  correspondence  with 
us,  and  the  hard  had  been  quarantined  from  our  first  knowledge  of  the 
outbreak.  After  notice  of  this  last  easel  visited  the  herd  and  found  the 
owner's  best  horse  had  died  of  the  disease  the  night  before. 

I  could  find  no  trace  of  unusual  disease  on  other  farms.  One  new  cow 
had  been  bought  since  February,  and  she  was  bought  of  a  neighbor  who 
raised  her.  She  was  alive  and  well.  As  I  had  not  expected  to  find  a 
case  of  the  disease  at  this  visit,  I  had  no  veterinarian  with  me,  but  pro- 
ceeded to  an  examination  myself.  I  found  no  lesions  about  the  throat 
or  upper  windpipe.  The  left  lung  was  intensely  congested — so  much  so 
as  to  admit  of  no  air.  There  was  abundant  effWon  of  yellowish  water 
into  the  right  pleura.  The  spleen  weighed  five  pounds  after  some  thick 
blood  had  oozed  from  it.  In  addition  to  its  size  it  cut  easily,  and  was 
in  parts,  much  mottled.  The  liver  was  engorged,  and  about  two  pounds 
of  it  so  friable  as  to  look  like  chocolate  grounds.  The  heart  was  normal. 
The  stomach  and  intestines  were  examined,  but  there  were  no  signs  of 
active  congestion  discovered.  There  had  been  the  usual  defecation  and 
secretion  of  urine,  and  so  no  examination  was  made  of  the  kidneys. 
Blood  for  microscopical  examination  was  taken  from  the  jugular  vein  in 
two  bottles  and  taken  by  me  to  Dr.  Satterthwaite,  president  of  the  New 
York  Pathological  Society  and  lecturer  in  the  Columbia  Veterinary  Col- 
lege. Before  the  post-mortem  examination  1  had  looked  carefully  over 
the  herd*  No  one  of  them  showed  signs  of  any  present  sickness,  and 
their  condition  seemed  very  good.  During  the  summer,  on  account  of 
short  pasture,  they  had  been  fed  rather  more  meal,  bran,  and  hulls  than 
usual. 

One  cow  having  a  bunch  under  the  jaw,  I  was  led  to  inquire  its  cause. 
The  owner  said  it  was  a  cow  lie  had  owned  two  or  more  years.  He  had 
purchased  it  of  a  neighbor  who  had  raised  it  The  tumor  was  hard  and 
had  been  growing  quite  a  while.  He  had  not  known  it  to  discharge.  I 
requested  that  the  animal  be  placed  in  a  stable  for  examination.  I  found 
at  least  two*points  where  it  must  have  discharged,  and  one  part  from 
which  I  could  get  a  very  little  pus,  the  odor  of  whicn,  on  close  approach, 
was  very  unpleasant 

On  inquiring  of  those  who  attended  most  to  the  cattle,  I  found  that  there 
had  been,  three  or  four  months  before,  considerable  discharge,  and  that 
now  and  then  it  seemed  to  exude  a  little  matter.  The  cow,  although 
not  seemingly  sick,  was  not  thrifty.  The  tumor  was  hard  and  deep,  and 
different  from  bunches  sometimes  seen  on  cattle.  The  owner  had  called 
it  a  hard  cancer.  As  to  the  other  cases  which  had  occurred,  Drs.  Sat- 
terthwaite and  Dana,  of  the  Veterinary  College,  were  so  well  satisfied 
that  the  disease  was  anthrax  that  they  advised  the  burning  of  the  car- 
casses. Abundant  bacteria  were  found  in  the  blood,  and  farther  experi- 
mentation instituted.  We  had  before  this  fully  canvassed  the  relation 
which  the  cow  with  a  tumor  might  bear,  either  as  a  primary  or  exciting 
cause  of  the  disease,  and  thought  it  best  that  she  should,  as  a  matter  of 
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precaution,  be  slaughtered.  I  communicated  this  view  to  the  owner  and 
to  the  assessor,  and  arranged  for  another  visit  on  November  18.  It  was 
not'  thought  best  to  kill  her  at  that  time. 

While  the  veterinarians,  Drs.  Miller  and  Rogers,  who  had  been  in  at- 
tendance, as  well  as  those  to  whom  the  blood  had  been  submitted, 
agreed  that  the  disease  was  anthrax,  it  could  not  be  affirmed  that  the 
Bacillus  anthracis  had  been  found.  The  blood  itself  was  taken  after 
death  and  clotted  rapidly.  Although  a  large  number  of  experiments 
were  made,  and  some  rabbits  and  other  animals  died  after  inoculation, 
the  microscopists  could  not  rest  a  diagnosis  upon  this  evidence.  It 
seemed  important  to  ascertain  whether  the  cow  with  a  tumor  could  have 
infected  the  other  animals,  either  .by  reason  of  their  licking  it  or  by  drops 
that  had  fallen  on  the  grass.  The  owner  and  the  local  board  of  health 
came  to  the  conclusion  that  the  cow  had  better  be  killed.  A§  there  was 
doubt  as  to  the  authority  of  the  State  law  in  such  a  case,  application 
was  made  to  the  Commissioner  of  Agriculture  for  authority  to  slaughter 
the  animal  and  institute  some  experiments  at  a  limited  expense  to  his 
Department.  Such  permission  having  been  granted,  the  cow  was  killed 
January  2, 1882,  and  the  tumor  carefully  dissected  by  W.  B.  Rogers,  D. 
V.  S.  It  tf  as  separated  entirely  from  its  connections,  but  a  part  of  the 
lower  j£w  was  necessarily  removed  with  it  The  next  day  $  pig,  which 
had  been. procured  for  the  purpose,  was  inoculated  by  Dr.  Sogers  with 
the  first  pus  from  the  tumor.  In  order  that  there  might  also  be  a  test 
from  the  juice  and  substance  of  the  tumor,  the  next  day  I  inoculated 
another  pig  in  two  places,  introducing  under  the  skin  a  small  portion 
of  the  tumor  containing  the  juice.  These  pigs  were  carefully  watched 
from  day  to  day.  They  had  not  the  least  sickness,  and  no  serious  local 
effect  occurred.  So  far  as  the  experiment  was  carried  there  did  not 
seem  to  be  any  connection  between  this  growth  or  its  discharge  and  the 
fatal  disease  which  had  affected  horses,  carttle,  hogs,  and  sheep  on  this 
farm. 

Herewith  we  subjoin  an  outline  of  the  microscopical  examination  as 
made  by  Drs.  Satterthwaite  arid  Porter : 

Special  report  on  the  diseased  lower  Jaw  taken  from  a  cow  killed  by  order  of  the  New  Jersey 
State  board  of  health,  acting  under  the  authority  of  the  honorable  Commissioner  of  Agri- 
culture* 

The  specimen  to  which  the  subjoined  description  applies  was  placed  in  the  hands 
of  one  of  the  undersigned  (T.  E.  8.)  hyDr.  E.  M.  Hunt,  secretary  of  the  New  Jersey 
State  board  of  health,  on  January  6,  1882,  and  the  history  of  the  case  as  given  oraUy 
was  as  foUows : 

"A  cow,  nine  years  old,  belonging  to  Michael  Hogan,  of  Salem  County,  New  Jersey, 
had  suffered  for  over  two  years  from  a  tumor  of  the  lower  jaw.  The  neoplasm  impli- 
cated the  body  of  the  left  inferior  maxillary  bone,  and  blad.taoreased«gradually  in  size 
for  about  one  year,  when  suppuration  was  first  noticed,  the  odor  from  the  material  dis- 
charged being  offensive.  Subsequently  the  discharge  stopped,  but  later  it  again  ap- 
peared. In  view  of  the  anthrax  epidemic  that  had  prevailed  in  and  about  this  special 
locality,  it  was  deemed  advisable  to  kin  this  animal,  and  determine,  if  possible,  whether 
or  not  this  diseased  jaw  was  in  any  way  connected  with  the  origin  and  propagation 
of  this  epidemic" 

Removal  of  the  soft  parts  revealed  the  chief  characteristics  of  the  disease,  and  the 
growth  was  found  to  occupy  and  involve  the  greater  portion  of  the  left  half  of  the 
body  of  the  inferior  maxillary  bone,  extending  to  within  twelve  centimeters  of  the 
symphysis  and  three  centimeters  of  the  angle.  Its  measurements  were :  Length,  23 
centimeters;  greatest  depth,  7|  centimeters;  greatest  breadth,  6  centimeters.  The 
body  of  the  left  inferior  maxiUar  measured  horizontally,  in  all,  38  centimeters. 

In  external  appearance  it  had  some  resemblance  to  an  osteo-sarooma,  such  as  fre- 
quently occurs  in  this  situation.  It  lacked,  however,  the  delicate  "egg-shell "  envelope 
of  new  bone,  the  external  surface  being,  on  the  contrary,  dense  and  hard,  resisting 
and  rough,  while  upon  the  outer  aspect  two  large,  irregular  openings  led  into  the  in- 
terior of  the  bone,  serving  as  the  outlet  for  the  grumous  and  offensive  matter  alluded 
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to.  A  probe  introduced  into  these  openings  did  not  pass  through  the'  bona  proper,  hoi 
led  into  rounded  cavities  whose  walls  were  more  or  less  carious ;  and  thus  the  dissim- 
ilarity between  this  disease  and  osteo-sarcoma  became  more  apparent.  To  decide 
the  question  with  absolute  certainty  and  determine  the  true  nature  of  the  disease,  a 
horizontal  antero-posterior  section  was  made  entirely  through  the  growth  on  a  level 
with  the  fangB  of  the  teeth.  It  was  then  seen  that  an  irregular  medullary  cavity  ran 
longitudinally  along  the  outer  side  of  the  mass,  and  that  at  its  two  extremities  were 
two  large  spaces  imperfectly  cut  off  from  the  medullary  cavity,  and  communicating 
with  the  external  air  by  the  openings  already  alluded  to.  In  these  spaces  was  the 
offensive  material.  The  greatest  deposit  of  bone  was  noticed  upon  the  inside  of  the 
jaw,  and  here  the  bony  tissues  exhibited  all  the  various  phases  of  bone  development 
and  rarefication  seen  in  all  inflammatory  bone-formative  processes. 

The  outer  surface  of  the  bone  was  marked  by  eminences  and  depressions,  and  its 
inner  border  had  an  especially  knobbed  and  notched  outline.  The  periosteum  also 
was  notably  thickened  in  places,  especially  where  the  bony  walls  of  the  cavity  were 
thin,  and  it  also  showed  indications  of  abscesses  that  had  occurred  during  life  (chronio 
periosteal  abscesses).  The  thick  material  in  the  abscesses  of  the  bone  was  composed 
of  rounded  bodies,  undergoing  cheesy  degeneration.  The  firmer  portions  were  found 
to  be  composed  of  tissues  showing  fibrillation,  and  more  or  less  interspersed  with  small 
oat-shaped  bodies  and  leucocytes.  This  material  was  not  markedly  vascular,  but  here 
and  there  minute  extravasations  of  blood  were  found.  In  the  medullary  cavity  the 
ordinary  marrow  was  replaced  by  a  loosely-fibrillated  connective  tissue.  No  giant 
cells  were  seen,  nor  was  there  any  tissue  that  would  indicate  that  there  was  a  sarcom- 
atous element  present. 

The  disease  was  evidently  a  chronic  suppurative  ostitis,  accompanied  by  a  suppura- 
tive periostitis.  At  first  it  was  thought  that  the  primary  trouble  was  peridentitii,  but 
careful  dissection  failed  to  show  any  extended  destruction  of  the  penodontpid  mem- 
brane, which  would  exclude  this  anatomical  part  as  the  seat  of  the  original  trouble. 
From  the  general  outline  of  the  growth,  it  seems  probable  that  the  primary  lesion  was 
the  chronio  suppurative  periostitis,  which  was  finally  masked  by  the  suppurative 
ostitis. 

THOMAS  E.  SATTERTHWAITE,M.D. 
WILLIAM  HENRt  PORTER,  M.  D. 

School  op  Histology  ajo>  Pathology, 

Xew  York  City,  January  27, 1882. 

Since  the  date  last  mentioned  there  have  been  no  new  eases  of  the 
disease,  and  the  farm  was  released  from  quarantine  a  few  days  since. 
We  shall  watch  with  some  anxiety  to  see  whether  there  is  any  recur- 
rence of  the  disease  next  summer.  The  section  is  one  which  has  tfeteft 
very  free  of  cattle  diseases. 

It  is  alleged,  however,  that  for  many  years  there  have  been  losses  of 
horses  from  the  disease  usually  known  as  "staggers."  It  is  sudden  in 
its  onset,  and  has  by  some  farmers  been  regarded  as  more  frequent  to 
young  animals  and  to  those  pastured  on  the  low  lands.  The  nch  allu- 
vial deposits  of  this  section  are  in  places  such  that  sand  is  carted  upon 
the  soil  in  order  to  mix  it  or  dilute  the  organic  matter.  Anthrax  and 
this  malady  are  alike  regarded  by  some  as  "malarial"  in  their  character. 
The  question  is  not  infrequently  asked  whether  these  diseases  have  any 
casual  relationship.  It  will  be  well  worth  while  either  for  the  State  or 
the  general  government  to  investigate  the  yost-mortem  appearances  of 
horses  dying  of  this  disease,  so  as  to  ascertain  whether  the  spleen  and 
liver  show  any  corresponding  lesions.  We  shall  hope  to  aid  in  any  other 
efforts  to  throw  light  upon  this  sudden  fatal  outbreak  or  upon  the  causes 
of  this  more  common  disease  among  horses. 

Respectfully  submitted. 

EZRA  M.  HUNT,  M.  D,, 
Secretary  State  Board  of  Health. 

Trenton,  N.  J.,  February  6, 1882. 
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ENZOOTIC  CEREBRO-MENINGITIS  AMONG  HORSES 

IN  TEXAS. 

Hon.  George  B.  Loring, 

Commissioner  of  Agriculture : 

Sir  :  In  company  with  Major  D.  W.  Hinkle  I  left  San  Antonio  on  the 
2d  of  July  for  Laredo  and  San  Diego,  where  I  visited  some  sheep  ranches 
in  Duval  County,  and  arrived  on  the  evening  of  July  6th  at  Corpus 
Chri8ti.  My  object  in  visiting  Corpus  Christi  was  to  look  after  some 
recently  imported  Northern  cattle,  which  were  reported  to  be  dying  of 
so-called  Texas  fever.  Before  arriving  at  Corpus  Christi  we  learned  of 
the  existence  of  a  very  fatal  enzootic  among  the  horses  in  the  vicinity 
of  the  coast  As  soon  as  my  presence  in  Corpus  Christi  became  known 
I  was  requested  by  Dr.  Hamilton  and  others  to  examine  a  valuable 
horse  affected  with  a  " mysterious "  or  "new"  disease,  of  which  a  large 
number  of  horses  had  died,  and  which  had  proved  to  be  fatal  in  nearly 
every  instance.  Although  tired  from  a  long  and  tedious  journey  I  at 
once  complied  with  the  request.  The  animal,  a  middle-aged  mare  of  evi- 
dently improved  Texas  stock,  had  been  affected  sincfc  the  4th  instant. 
Before  my  arrival  she  had  been  bled,  repeatedly  drenched  with  solutions 
of  saltpeter,  bromide  of  potassium,  &c,  and  for  a  short  time  ice  had  been 
applied  to  her  head.  She  belonged  to  a  physician  who  happened  to  be 
absent,  and  all  other  physicians  in  town,  three  or  four  in  number,  had 
offered  their  advice,  hence  the  complicated  and  incongruous  treatment. 
I  found  the  animal  in  an  unconscious,  almost  comatose,  condition,  now 
and  then  blindly  staggering  about,  hardly  able  to  stand  on  her  legs,  and 
almost  constantly  pressing  to  the  right.  The  abdomen  was  consider- 
ably drawn  up,  toe  extremities  felt  rather  cold,  the  temperature  in  the 
rectum  was  102.4°F.,  and  the  pulse  very  feeble  and  about  48  beats  to 
the  minute.  The  respiration  was  slightly  accelerated,  and  on  ausulta- 
tion  a  faint  rubbing  sound  could  be  heard  in  the  bronchi.  Some  appe- 
tite was  yet  existing,  because  food  offered  was  not  refused  when  put 
into  the  animal's  mouth.  The  bowels  and  urinary  organs,  I  was  in- 
formed, had  not  acted  for  some  time;  at  any  rate  thfc  rectum,  when  the 
thermometer  was  introduced,  contained  some  very  dry  excrements. 
The  color  of  the  visible  mucous  membranes  did  not  appear  to  be  very 
abnormal ;  still,  as  the  first  examination  was  made  by  lamplight,  I  have 
to  leave  that  point  undecided.  My  diagnosis  was :  "  Cerebro-meningitis 
of  a  typhoid  character." 

July  6th. — Finding  the  report  that  about  500  horses  had  died  in  the 
vicinity  of  Corpus  Christi  confirmed,  Major  Hinkle,  who  is  the  associate 
editor  of  the  Texas  IAve-Stoqk  Journal  at  frort  Worth,  telegraphed  and 
asked  you  to  order  me  to  make  an  investigation  of  the  prevailing  enzootic. 
I  received  your  answer  the  same  evening  about  4  o'clock.  Meanwhile, 
not  doubting  what  your  answer  would  be,  I  endeavored  to  see  and  to 
examine  as  many  affected  horses  in  Corpus  Christi  and  neighborhood 
as  possible,  but  particularly  such  as  had  not  yet  been  subjected  to  any 
medical  treatment.  All  the  sick  horses  I  could  find  or  hear  erf  presented 
almost  precisely  the  same  symptoms  as  given  ahove,  except  that  some, 
instead  of  pressing  to  the  right,  pressed  to  (he  left,  while  others  merely 
pressed  backward  or  forward,  but  the  majority  of  those  I  saw  (whether 
accidental  or  not  I  do  not  know)  attempted  to  move  in  a  circle  to  the  right. 
My  diagnosis — cerebro-meningitis — consequently  received  confirmation. 
I  should  yet  mention  that  none  of  the  patients  1  saw  exhibited  plain 
symptoms  of  an  affection  of  any  portion  of  the  spinal  cord  posterior  to 
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the  medulla  oblongata.  The  animal  I  saw  first  on  the  evening  of  the 
fifth  was  yet  living.  I  had  ordered  an  application  on  the  poll  of  oil  of 
cantliarides  (1:4),  as  a  counter-irritant,  which  had  been  made  and  was 
acting.  Finding  it  unadvisable  and  even  dangerous  to  give  much  medi- 
cine to  an  unconscious  and  comotose  animal,  and  hardly  able  to  swal- 
low anything,  I  had  only  prescribed  a  few  pills,  principally  composed 
of  aloes  and  calomel,  for  the  purpose  of  removing  the  constipation. 
Whether  they  were  properly  administered  or  not  I  do  not  know ;  at  any 
rate,  they  produced  no  action.  I  therefore  applied  an  enema  of  soap- 
suds, which  also  remained  without  effect;  the  bowels  did  not  react 

On  making  inquiries  of  people  who  had  lost  horses,  whose  horses  had 
become  affected,  or  who  had  an  opportunity  to  observe  the  workings  ot 
the  disease,  I  learned :  1.  That  but  very  few  animals  affected  had  sur- 
vived, and  that  most  of  those  which  did  survive  were  showing  more  or 
less  symptoms  of  so-called  "blind  staggers,"  or  of  a  continued  pressure 
upon  the  brain.  Nobody  seemed  to  be  able  to  report  a  case  of  perfect 
recovery.  2.  That  not  a  solitary  horse  confined  to  the  stable  and  had 
received  water  for  drinking  only  from  a  well  or  a  cistern  had  become  af- 
fected, and  that  all  those  horses  which  had  contracted  the  disease  had 
been  running  out  and  had  taken  their  water  for  drinking  for  some  time 
and  to  some  extent  from  some  open  pond,  ditch,  pooh  or  so-called  tank* 
(In  Southern  Texas  "tank"  means  an  artificial  pond,  usually  of  small 
size.)  ThiSj  of  course,  gave  a  hint,  and,  together  witn  Dr.  Spohn,  city 
physician,  I  collected  water  from  five  different  places  in  and  near  the 
city.  These  five  places,  I  was  told,  furnished  water  for  drinking  to  a 
large  number  of  horses.  The  water  in  each  instance  was  carefully  taken 
from  just  beneath  the  surface  at  such  points  as  appeared  to  be  most  ac- 
cessible to  the  horses.  The  first  sample  was  taken  from  a  pond  or  so-called 
tank  of  medium  size,  situated  near  the  shore  of  the  bay,  and  in  close 
proximity  to  a  recently-established  steam  laundry;  the  second  was  from 
an  open  trough,  which  contained  well- water  from  a  closed  well ;  the  third 
from  a  large  open  trough  or  basin,  which  received  its  water  from  a  large 
open  well  or  reservoir  in  the  grpund ;  the  fourth  was  from  a  large  pond, 
covering  several  acres,  outside  of  the  city — a  pond  which  furnishes  water 
for  a  large  number  of  horses  and  cattle — and  the  fifth  was  taken  from  a 
small,  but  apparently  deep,  pond  or  water-hole,  which  furnishes  drink- 
ing water,  not  only  for  horses,  but  also  for  some  Mexican  families.  The 
large  pond,  from  which  sample  No.  4  was  taken?  is  situated  over  half  a 
mile  northeast  of  the  city,  and  separated  from  it  by  a  rise  of  ground. 
The  water  it  contains  is  rain  and  surface  water,  run  into  it  from  all  sides. 
In  the  rise  of  ground  between  the  pond  and  the  city  are  several  small 
ravines,  or  washouts,  produced  by  heavy  rains,  all  sloping  towards  the 
pond.  These  washouts  were  made  use  of  by  the  people  as  a  burial,  or 
rather  dumping-ground  for  their  dead  horses,  which  latter  were  only  par- 
tially covered  by  a  few  inches  of  dirt,  and  produced  an  unbearable  stench. 
Toward  the  east  end,  but  not  far  from  the  middle  of  the  large  but  rather 
shallow  pond,  was  the  carcass  of  a  dead  horse  lying  in  the  water,  and 
close  by  a  large  number  of  cattle  and  several  horses  were  drinking. 
The  next  heavy  rain  will  wash  all  the  decomposing  horses  buried  in  the 
washouts  piecemeal  into  the  pond  or  tank.  What  the  effect  upon  the 
water  will  be  can  be  easily  imagined. 

In  the  evening  all  five  samples  of  water  were  subjected  to  a  careful 
microscopic  examination. 

The  diseased  mare,  seein  first  on  the  evening  of  the  fifth,  was  not  only 
alive  on  the  afternoon  of  the  sixth,  but  even  slightly  improving.  The 
counter-irritant  had  acted,  and  the  brain,  to  all  appearances,  was  a  little 
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freer.  The  man  in  attendance,  an  old  negro,  however,  had  applied,  pon- 
trary  to  my  orders,  a  second  blister,  and  immediately,  with  his  dirty 
lianas  smeared  all  over  wijh  cantharides,  had  taken  hold  of  the  animal's 
tongue  for  the.  purpose  of  giving  more  medicines,  also  conttary  to  or- 
ders. As  a  consequence  the  whole  lower  portion  of  the  tongue  was 
fearfully  inflamed,  covered  with  blisters  and  sores,  and  hanging  out  of 
the  mouth.  In  addition,  some  so-called  horse-doctors  had  been  allowed 
by  the  wife  of  the  owner  to  Administer  drenches,  to  smoke  the  head,  and 
to  apply  hot  water  to  the  feet  of  the  animal.  In  consequence  the  whole 
aspect  of  the  disease  was  changed;  some  of  the  drenches  had  been 
poured  into  the  lungs ;  the  latter,  in  consequence,  had  become  congested 
and  inflamed,  and  it  was  therefore  no  object  to  me  to  spend  any  more 
time  on  that  animal.    It  died  two  days  later,  probably  of  pneumonia. 

I  was  anxious  to  make  a  few  post-mortem  examinations,  but  the  disease, 
it  seemed,  had  nearly  run  its  course,  and  although  two  or  three  houses 
died  every  day  while  I  was  in  Corpus  Christi,  the  people,  more  desirous 
of  having  their  horses  treated  (doctored)  than  of  giving  me  assistance 
in  my  researches,  never  informed  me  of  it  till  the  n&t  day,  when  the 
carcasses  were  decomposing.  It  was  very  warm — the  mercury  went  up 
to  100°  every  day — and  they  decomposed  very  rapidly. 

It  should  here  be  mentioned  that  Major  Hinkle,  who  knows  nearly 
every  stock-raiser  in  Southwestern  Texas,  and  went  with  me  to  Duval 
and  Nueces  Counties  to  facilitate  my  work  by  introducing  me  to  Ijis 
stock-raising  friends  and  acquaintances,  took  sick  the  first  day  we  were 
in  Corpus  Christi,  otherwise  I  might  have  succeeded  in  getting,  in  some 
instances  at  least,  more  timely  information  a$  to  the  animals  tnat  died. 

It  will  not  be  necessary  to  give  a  detailed  description  of  the  symptoms, 
&c.,  of  every  diseased  animal  examined,  because  the  disease  proved  to 
be  in  every  instance  essentially  the  same.  Consequently,  a  special  men- 
tion of  a  few  cases  will  suffice  to^iUustrate  the  nature  of  the  enzootic. 

Mr.  Lawrence,  three  miles  from  Corpus  Christi,  lost  five  animals,  has 
one  colt  sick,  and  two  horses  yet  healthy.  Till  within  two  weeks  of 
date  (July  6)  all  his  Worses  were  running  out  and  drinking  pond- water, 
but  during  the  litst  two  weeks  those  yet  alive  received  only  well-water. 
The  fijrst  horse  died  three  weeks  since;  the  second  animal,  a, mare,  died 
soon  after.  Another  one  died  just  before  the  horses  were  taken  from 
the  prairie  and  confined  to  well-water  for  drinking.  A  mare,  the  dam 
of  the  suckling  colt  now  sick  (July  6),  died  ten  days  since,  but  became 
affected  about  the  same  time  the  dam  was  stabled  or  taken  from  the 
prairie.  The  colt  of  the  first  mare  died  about  the  same  time,  and  the 
colt  now  diseased  showed  the  first  plain  symptoms  yesterday.  It  is  now 
in  a  semi-comatose  conditio^  staggering  and  pressing  to  the  light,  and 
apparently  blind ;  in  short,  exhibits  the  same  symptoms  as  described 
above.    Prescribed  a  counter-irritant  externally  and  saltpeter  internally. 

Mr.  B.  P.  Dougherty,  who  claims  to  have  as  much  experience  concern- 
ing the  enzootic  as  anybody,  estimates  the  losses  in  the  neighborhood 
of  Corpus  Christi,  or  in  a  district  along  the  coast  extending  about 
twenty -five  miles  in  either  direction — east,  north,  and  west  from  that 
city — at  five  hundred  head  of  horses,  and  says  the  mortality  ceases  in 
every  instance  a  few  (5  or  6)  days  after  the  animals  are  removed  from 
the  prairie  and  confined  to  well-water  for  drinking  and  to  dry  food.  He 
also  looks  upon  grazing  in  the  dew  as  dangerous. 

Mr.  William  Cody,  on  the  Oso,  twelve  miles  from  Corpus  Christi,  lost 
si  x  saddle  horses  and  a  good  many  stock  horses.  On  his  ranch,  too, 
no  further  attacks  took  place  after  the  horses  were  taken  up  and  con- 
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fined  to  well-water  for  drinking.  In  short,  all  those  who  have  made 
observation,  and  who  claim  to  have  experience  in  regard  to  the  disease, 
seem  to  agree  that  only  such  horses  become  affected  as  are  allowed  to 
drink  the  water  of  pools,  ponds,  or  so-called  tanks  and  ditches,  and  to 
graze  while  the  dew  is  on  the  grass.  Those  animals  which  are  kept  in 
the  stable  and  confined  to  well-water  for  drinking  seem  to  remain  ex- 
empt. Further,  that  the  disease  in  a  few  days  ceased  to  spread  after 
the  horses  were  taken  off  the  prairie  and  confined  to  well  or  cistern 
water  for  drinking. 

There  is  yet  one  other  point  in  regard  to  which  there  seems  to  be  no 
difference  of  opinion,  namely,  that  horses  in  good  flesh,  or  rather  ple- 
thoric, suffered  much  more,  and  became  affected  much  sooner,  than  those 
in  a  comparatively  poor  condition.  A  few  persons  even  claimed  that 
horses  thin  in  flesh  remained  altogether  exempted.  However  that  may 
be,  I  must  admit  that  all  those  affected  with  the  disease,  which  I  had 
an  opportunity  of  seeing,  were  in  good  condition. 

One  other  case  deserves  special  mention.  On  July  8 1  was  called  by 
Mr.  Thomas  Watten,  in  Corpus  Chxisti,  to  a  horse  recently  diseased.  I 
found  the  animal  a  rather  strong,  middle-aged  working  horse,  muscular 
and  in  good  flesh,  though  not  fet.  It  had  Hx>en  running  out  on  the 
prairie,  became  affected  during  the  night  or  on  the  previous  evening, 
and  when  found  to  be  sick  was  not  allowed  to  run  out,  but  was  kept  in 
the  stable-yard  at  home.  The  pulse  was  yet  strong,  or  nearly  normal, 
and  did  not  exceed  forty-eight  beats  in  the  minute.  It  possibly  was 
even  lower,  but  as  the  horse  was  unconscious,  and  threatened  to  fall 
down  at  any  moment,  it  was  impossible,  and  even  dangerous,  to  make 
an  accurate  examination.  All  mucous  membranes  which  I  was  able  to 
examine  exhibited  a  normal  appearance.  The  animal  was  apparently 
yet  able  to  see,  but  staggered  very  much,  and  had  no  control  over  its 
motory  apparatus.  He  unconsciously  pressed  alternately  forward  and 
backward,  staggered  and  reeled  from  one  side  to  the  other,  and  came 
often  near  falling;  but  when  apparently  ready  to  fall  usually  regained 
sufficient  control  to  remain  on  his  legs.  When  offered  food  or  water  he 
showed  some  desire  to  eat  and  drink,  and  sometimes  took  a  bite  of  food 
or  a  swallow  of  water.  The  owner  had  rubbed  in  oil  of  turpentine  on 
the  poll,  and  had  drenched  the  animal  with  a  mixture  containing  resin 
and  some  other  things.  I  prescribed  externally  some  oil  of  cantharides, 
to  be  applied  as  a  counter-irritant  on  the  poll,  and  internally  saltpeter 
and  carbolic  acid,  to  be  given  in  the  water  for  drinking  and  in  the  food. 

July  8(in  the  evening). — Mr.  Warren's  horse  shows  decided  improve- 
ment. Tne  counter-irritant  acts  nicely;  the  staggering  and  reeling  to 
and  fro  is  much  less;  the  animal  can  see,  and  eats  and  drinks  some,  but 
the  pulse,  although  not  very  weak,  is  slow,  and  down  to  thirty  beats  in 
a  minute. 

July  9. — Mr.  Warren's  horse  is  in  a  very  promising  condition;  he 
walks  about  in  the  yard,  has  regained  considerable  control  over  his 
motory  apparatus;  the  staggering  is  much  less;  the  appetite  is  tolerably 
good,  at  least  when  food  or  water  is  offered  from  a  distance  of  a  few 
yards  he  invariably  comes  and  takes  it,  and  thus  gives  proof  that  he 
can  hear  and  see.  The  pulse  is  thirty-two  beats  in  a  minute,  and  the 
temperature  nearly  normal. 

July  10  (in  the  morning). — The  horse  is  nearly  all  right;  but  very 
little  staggering  or  unsteadiness  in  walking  can  be  observed;  appetite, 
digestion,  respiration,  &c.,  appear  to  be  normal;  the  pulse  is  yet  a  little 
too  low — thirty-five  beats  in  a  minute — and  the  temperature  is  the  same 
as  that  of  a  healthy  horse. 
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MORBID  CHAHCKES. 

For  reasons  already  stated,  the  chanees  of  making  a  post-mortem 
examination  of  an  animal  in  which  the  morbid  process  had  not  been 
affected  by  medical  treatment  or  quackery,  were  rather  slim.  Fortu- 
nately, I  became  acquainted  with  a  stockman*by  the  name  of  John 
Dunn,  who  had  loat  several  horses,  and  who,  not  having  any  dead 
horse  just  then — the  disease  on  his  ranch  had  nearly  run  its  course — 
was  liberal  enough  to  offer  the  sacrifice  of  a  sick  colt,  the  dam  of  which 
had  died  a  week  since.  Mr.  Dunn,  on  the  8th  of  July,  took  me  out  to 
his  ranch,  about  four  or  five  miles  east  of  Corpus  Qhristi,  and  several 
gentlemen  of  that  city,  among  whom  I  will  mention  Dr.  Spohn,  Rev. 
Sogers,  and  Mr.  Dougherty,  went  with  us.  The  oolt,  an  animal  about 
four  or  five  months  old,  had  been  sick  fully  forty-eight  hours,  conse- 
quently the  disease  was  at  its  height  The  colt  appeared  to  be  uncon- 
scious and  unable  to  see.  It  tumbled  and  reeled  about,  sometimes  to 
one  side  and  sometimes  to  the  other,  but  probably  more  to  the  right 
than  to  the  left  Its  abdomen  appeared  to  be  drawn  up.  Its  pulse  was 
feeble  or  scarcely  perceptible,  but  probably  too  low,  or  at  least  not 
accelerated.  The  beats  of  the  pulse  could  not  be  accurately  counted, 
because  the  animal  was  constantly  staggering  and  tumbling  about 
The  temperature  in  the  rectum  was  102°F,,  or  maybe  half  a  degree 
higher,  as  the  thermometer  could  not  be  applied  the  usual  length  of 
time.  All  visible  mucous  membranes  presented  an  almost  normal 
appearance. 

The  colt,  after  it  had  been  examined  as  thoroughly  as  circumstances 
permitted*  was  killed  by  being  stabbed  in  the  heart,  and  thus  bled  to 
death.  The  blood  presented  a  perfectly  normal  color.  At  the  post- 
mortem examination,  which  was  made  by  myself  in  the  presence  of  the 
above-named  gentlemen,  the  following  changes  were  observed :  On 
opening  the  skull  the  dura-mater  was  found  to  be  morbidly  affected. 
The  morbid  changes,  consisting  in  some  swelling  of  the  membrane  and 
considerable  congestion,  and  more  or  less  stagnation  of  the  blood  in 
the  blood-vessels,  appeared  to  be  the  most  developed  over  the  longi- 
tudinal fissure  and  the  adjacent  parts  of  the  anterior  surface  of  both 
hemispheres,  but  were  more  extensive  to  ward  the  left  than  toward  the 
right,  and  much  more  extensive  or  plainly  developed  over  the  hem- 
ispheres of  the  cerebrum  thap  over  the  cerebellum  or  any  other  part  of 
the  brain.  When  the  dura-mater  was  removed  the  cerebrum  presented, 
especially  in  the  upper  and  anterior  portions  of  both  hemispheres, 
considerable  congestion  but  no  extravasations  of  blood,  while  the 
cerebellum,  medulla  oblongata,  and  other  portions  of  the  brain  ex« 
hibited,  externally  at  least,  a  nearly  norpaal  appearance.  Continuing 
the  examination,  the  choroid  plexusses  (veins)  were  found  to  be  gorged 
wj|h  blood,  and  the  ventricles  of  the  brain,  particularly  the  two  lateral 
ventricles,  but  also  the  third,  appeared  to  be  distended  or  abnormally 
large,  and  were  full— coutained  a  large  quantity — of  an  almost  clear 
serum,  while  the  surrounding  tissue  presented  an  edematous  appear- 
ance. No  other  morbid  changes  could  be  found.  After  I  had  opened 
the  skull,  I  also  opened  the  other  large  cavities  of  the  body,  the  chest 
and  the  abdominal  cavity,  and  examined  all  the  viscera,  but  was  not 
able  to  detect  any  morbid  changes,  except  some  comparatively  slight 
swelling  or  enlargement  of  the  mesenteric  glaqds.  Lungs,  heart, 
liver,  kidneys,  intestines,  &c,  appeared  to  be  perfectly  healthy.  The 
stomach  and  intestines,  when  opened,  did  not  only  not  exhibit  any 
morbid  changes,  but  also  were  free  from  any  entozoa,  bote,  &c.    The 
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stomach  was  nearly  destitute  of  food,  but  the  large  intestines  contained 
a  considerable  quantity  of  feces,  which,  towards  the  rectum,  appeared 
to  be  unusually  dry,  showing  that  the  animal  had  been  constipated. 

This  was  the  only  post-mortem  examination  I  had  an  opportunity  of 
making:  but  the  result,  that  is,  the  morbid  changes  found,  according 
to  Mr.  Dougherty,  who  stated  that  he  had  made  several  post-mortem 
examinations  before  my  arrival,  did  not  differ  from  what  he  found  in 
other  cases.  Still,  judging  from  the  symptoms  observed  in  living  ani- 
mals, I  have  no  doubt  that  in  some  cases,  instead  of  the  hemispheres  of 
the  cerebrum,  the  cerebellum  and  other  portions  of  the  brain  may  con- 
stitute the  most  affected  parts. 

When  the  colt  was  killed,  a  small  vial  was  filled  with  blood  just  as  it 
flowed  out  of  the  heart  (the  right  ventricle),  for  the  purpose  of  further 
examination  under  the  microscope.  I  also  took  a  diseased  portion  of 
the  dura-mater  for  microscopic  examination,  but  on  account  of  the  great 
heat  could  not  very  well  examine  it  in  its  perfectly  fresh  condition,  and 
therefore  put  it  immediately  in  a  preserving  fluid. 

THE  CAUSES  OF  THE  ENZOOTIC. 

In  order  to  convey  a  correct  idea  of  what  probably,  or  almost  beyond 
a  doubt,  constitutes  the  main  cause  of  the  enzootic,  it  will  be  necessary 
to  state  where  and  when  it  commenced,  and  to  give  a  brief  description 
of  the  country,  or  rather  strip  of  country,  in  which  the  disease  origi- 
nated and  prevailed  and  to  which  it  remained  limited. 

Hie  disease  made  its  first  appearance  about  the  end  of  the  firs$  week 
or  the  beginning  of  the  second  week  in  June,  on  the  "Juan  Sals"  ranch, 
10  miles  west  of  Corpus  Ghristi,  and  from  thefo  very  soon  spread  in 
every  direction.  It  Remained  limited  to  a  strip  of  country  along  the 
coast  of  about  50  to  60  miles  in  length  and  not  more  than  25  miles  in 
width,  that  is,  extending' that  far  inland.  Corpus  Ohristi  may  be  consid- 
ered >s  about  the  center  of  this  strip  or  belt  along  thje>  coast  It  is  alow 
and  almost  perfectly  level  country ;  a xlose  observer,  however,  will  see 
that  comparatively  narrow  strips,  running  nearly  parallel  with  the  coast, 
are  a  trifle  lower  than  the  rest  of  the  lancL  T^e«e  narrow  strips  are  des- 
titute of  brush  or  chaparal,  and  covered  only  with  a  somewhat  coarse 
grass  and  such  other  plants  as  prefer  to  grow  on  ground  inclined  to  be  wet, 
wjtfle  the  balance  of  the  land,  though  aJmosI  destitute  of  trees,  is  more 
or  less  densely  covered  with  brush.  About  4  or  5  weeks  before  my  ar- 
rived in  Corpus  Christi  they  had  very  heavy  rains,  at  least  so  I  was  in- 
formed, but  since  then  very  dry  and  hot  weather  has  prevailed.  In  con- 
sequence of  the  heavy  rains,  all  the  lower  strips  of  land,  the  so-called 
"  swales,"  receiving  all  the  wash  from  the  higher,  much  broader,  and 
chaparal-covered  strips,  became  inundated,  temporarily  at  least  When 
it  stopped  raining  a  rapid  evaporation  took  plaoCj  and  the  water  not 
eyaporated  soon  collected  in  the  numerous  ponds,  ditcnes,  so-called  hog- 
wallows,  water-holes,  &c.  This  water,  however,  not  filtrated  through 
the  ground,  was  surcharged  with  organic  substances,  and  new  organic 
lift  was  soon  developed.  A  microscopic  examination,  particularly  of 
water-samples  1,  4,  and  5,  proved  to  be  full  of  micrococci,  bacteria,  spi- 
rilla, and  bacilli.  Only  in  No.  5  no  baciUi  could  be  found,  and  No.  2  was 
the  only  sample  nearly  destitute  of  organic  life,  while  Nos.  1  and  4*  taken 
from  ponds  which  furnished  drinking  wat$r  to  a  large  number  of  norses, 
which  afterwards  became  affected  with  the  disease  and  died,  were  full 
of  all  kinds  of  schizophytes.  As  before  stated,  a  sample  of  blood  was 
tAen  directly  from  the  heart  of  the  colt  killed  by  bleeding,  and  was 
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microscopically  examined  as  soon  as  I  returned  to  town,  consequently 
while  yet  perfectly  fresh.  It  also  contained  a  considerable  number  of 
micrococci.  It  must  be  mentioned,  however,  that  when  I  went  to  Corpus 
Christi  I  did  not  know  anything  of  the  existence  of  the  horse  enzootic, 
and  expected  to  And  entirely  different  work  on  the  cattle  ranches.  I 
therefore  had  no  microscope  with  me.  and  was  compelled  to  examine  the 
samples  of  water  and  the  blood  with  a  comparatively  inferior  instru- 
ment and  a  £  dry-working  objective  of  Beck,  belonging  to  Dr.  Spohn, 
who  had  the  kindness  to  offer  to  me  the  use  of  his  instrument.  So  it 
happened  that  I  neglected  to  make  any  drawings  of  the  schizophytes 
found,  because  I  intended  to  take  the  water  with  me  to  San  Antonio  and 
there  make  a  more  thorough  examination.  I  took  the  samples  with  me, 
but  as  I  did  not  arrive  at  San  Antonio  until  the  13th,  and  as  they  were 
collected  on  the  6th,  and  every  vial  not  only  well  filled  but  also  well  closed, 
most  of  the  organisms,  probably  for  want  of  oxygen,  had  disappeared 
when  I  made  the  second  examination  with  my  own  instrument  The 
result,  therefore,  remained  unsatisfactory.  Still,  as  the  water  when  exam- 
ined immediately  after  it  was  collected  was  swarming  with  schizophytes, 
and  as  all  observers  agree  that  only  such  horses  became  affected  as  had 
been  drinking  that  kind  of  water,  and  as  farther  north,  where  the  land 
is  less  level  and  more  elevated,  where  swales  and  a  less  number  of 
water-holes  exist,  and  where  the  rainfall  had  been  much  less,  no  horses 
became  affected,  there  can  hardly  be  any  reasonable  doubt  that  the 
water  of  the  ponds,  "hog- wallows,*  ditches,  and  water-holes  constituted 
the  main  cause  of  the  enzootic.  In  other  seasons  or  other  years  the 
rainfall  is  either  much  less,  or,  if  not,  is  not  immediately  followed  by 
such  continued  hot  and  dry  weather  as  was  recently  the  case  in  that 
strip  of  country  in  which  the  enzootic  prevailed;  hence,  in  other  years 
the  peculiar  conditions  which  it  seems  produced  the  main  cause  of  the 
disease  are  not  existing,  or  at  least  not  existing  to  a  sufficient  extent. 
Further,  the  disease  everywhere  disappeared  as  soon  as  the  water-holes, 
ponds,  nog-wallows,  ditches,  &c»,  became  dry  (about  the  time  of  my 
arrival),  or  as  soon  as  the  horses  were  again  compelled  to  go  to  their 
usual  watering  places,  the  Nueces  River,  the  Agua  Dulce,  &c,  or  to 
the  large  artificial  ponds  (tanks),  wells,  or  cisterns  for  their  drinking 
water.  That  the  morbid  process  exclusively  affected  the  brain  and  its 
membranes  finds,  probably,  an  explanation,  if  the  necessary  effect  of  the 
continued  high  temperature  of  the  almost  cloudless  skies,  bright  sun- 
shine, and  want  of  shadowy  places  (trees)  is  taken  into  consideration. 
Finally,  the  observation  that  only  plethoric  horses,  or  such  as  were  in 
good  flesh,  became  affected,  is  probably  correct,  because  plethoric  ani- 
mals are  much  more  predisposed  to  congestions  and  stagnations  of  blood 
in  the  capillaries  than  animals  which  lack  blood  or  are  in  poor  flesh. 
Captain  Kennedy,  one  of  the  principal  land-owners  and  stock-raisers  in 
Southwest  Texas,  asserts  that  he  has  suceeded  in  stopping  the  disease 
on  his  ranch  by  bleeding  every  horse  not  affected  till  weakness  super- 
seded. Hon.  K  O.  Gottins,  another  large 'stock-raiser,  who  resides  in 
San  Diego,  but  owns  considerable  land  and  live-stock  in  the  coast  dis- 
trict, has  come  to  the  same  conclusion  and  also  advocates  bleeding  as 
a  means  of  prevention. 

If  the  observations  of  these  gentlemen  are  correct,  and  I  have  no 
reason  to  doubt  that  they  are,  the  same  result  depleting  the  animal 
system  or  causing  the  animal  to  become  less  plethoric  may  also  be 
accomplished  by  other  means,  for  instance,  by  giving  physics  or  diu- 
retics, by  keeping  the  animals  a  little  short,  or,  where  practicable,  by 
acidulating  the  water  for  drinking  by  adding  a  small  quantity  of  some 
24  AG 
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mineral  arid.  As  a  possible  souiceof  an  auxiliary  or  predisposing  cause 
the  following  may  yet  be  mentioned:  In  the  vicinity  of  Corpus  Christi 
they  had,  this  spring,  particularly  in  May  and  the  first  part  of  June, 
copious  rains,  which  caused  a  rapid  and  luxuriant  growth  of  grass  and 
thjis  produced  extraordinarily  good  pasturage;  consequently,  horses  and 
other  live-stock  had  plenty  to  eat,  rapidly  gained  flesh,  and,  if  I  am  cor- 
rectly informed,  were,  in  June,  on  an  average,  in  a  better  condition  as  to 
flesh  than  is  usual  at  that  season  of  the  year. 

Still,  the  best  and  surest  means  of  prevention  proved  to  be  to  take 
the  horses  to  be  protected  off  the  ranch,  to  keep  them  in  a  stable,  yard, 
or  corral,  and  to  water  them  exclusively  from  a  well  or  cistern  till  the 
danger  of  becoming  affected  had  passed,  or  what  is  the  same,  till  the 
pond,  water-holes,  Ac,  become  dry.  Wherever  that  was  done  no  further 
outbreaks  occurred  except  in  such  animals  as  had  previously  become 
infected.  At  any  rate  no  other  measures  of  prevention  and  not  even  a 
separation  of  the  healthy  animals  from  the  sick  ones  were  found  to  be 
necessary,  because  the  disease,  although  infectious— it  probably  is  com- 
municated to  a  suckling  colt  by  the  milk  of  its  dam  if  the  latter  is  dis- 
eased— is  evidently  not  contagious. 

DURATION,  MORTALITY,  AND  TREATMENT. 

Judging  from  those  cases  that  came  to  my  knowledge,  I  have  to 
conclude  that  the  period  of  incubation  does  not  exceed  eight  days,  and 
in  most  cases  probably  not  more  than  four  to  six  days.  The  duration 
of  the  disease,  or  the  time  which  elapses  between  the  appearance  of  the 
first  symptoms  and  the  usually  fatal  termination,  is  from  one  to  three 
days,  seldom  longer.  It  is  true,  some  horses  affected  with  the  enzootic 
died  after  a  sickness  of  four,  five,  or  six  days,  and  maybe  even  later, 
but  these  animals,  I  have  good  reason  to  believe,  would  have  survived 
if  nothing  had  been  done  to  them ;  they  did  not  die  of  oerebro-meuin- 
gitis,  but  in  consequence  of  the  treatment  they  received.  They  were 
all  animals  which  had  been  repeatedly  drenched,  and  being  unable 
to  swallow,  to  a  certain  extent  at  least,  there  can  be  no  doubt  more  or 
less  of  the  drench  was  poured  down  into  the  lungs.  Some  of  the  Corpus 
Christi  horse-doctors,  finding  that  the  sick  horses  did  not  want  (!)  to 
swallow  what  they  intended  to  give  them,  poured  their  nostrums  in 
through  the  nose.  Comment  is  not  necessary — at  any  rate  it  is  a  foot 
that  nearly  all  the  horses  that  died  after  the  third  or  fourth  day  died  of 
pneumonia,  brought  on  by  pouring  medicines  into  the  lungs. 

Some  of  the  Corpus  Christi  physicians  prescribed  application  of  ice 
on  the  poll  of  the  animals,  and  the  result  probably,  would  have  been 
a  favorable  one  if  the  owners  of  the  animals  had  continued  those  appli- 
cations for  a  sufficient  length  of  time,  but  that,  as  far  as  I  could  learn, 
was  never  done.  In  most  cases  either  but  one  application  was  made 
and  the  ice  put  on  soon  melted,  or  the  ice  was  not  secured  in  its  place 
and  soon  dropped;  consequently,  the  result  was  just  about  the  opposite 
of  what  the  physicians  expected  it  would  be.  The  cooling  was  only 
temporary,  and  before  it  could  produce  any  favorable  results  a  reaction 
set  in  and  the  disease  invariably  took  a  turn  for  the  worse.  I  therefore 
recommended  a  different  course  and  applied  counter-irritants,  apparently 
with  very  good  results,  and  gave  internally  almost  exclusively  only  such 
medicines  as  seemed  to  be  indicated  and  were  voluntarily  taken,  either 
with  the  water  for  drinking  or  with  the  food,  because  it  soon  became 
apparent  that  the  excitement  of  the  animal,  caused  by  using  force  in 
giving  medicines,  did  far  more  harm  than  the  medicine  could  do  good. 
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Besides  that,  it  is  a  well-know^  feet  most  medicines  have  at  best  bat 
very  little  effect  where  the  center  of  the  nervbns  system  is  morbidjy 
affected.  Only  two,  or  perhaps  three,  animals  were  treated  strictly  in 
accordance  with  my  directions,  and  both  recovered.  The  owner  of  the 
third  animal  foiled  to  report. 

The  mortality  was  very  great.  If  the  statements  made  to  me  tar  dif- 
ferent persons  are  correct,  not  more  than  5  or  10  per  cent,  of  all  the 
horses  that  became  affected  survived,  and  in  most  of  them  the  recovery 
was  only  partial  or  incomplete,  because  considerable  presenile  upon  the 
brain,  caused  probably  by  an  accumulation  of  fluid  (exudation)  in  the 
ventricles,  remained  and  made  the  animals  worthless. 

Very  respectfully  submitted. 

H.  J.  DETMBBS. 

San  Antonio,  Tex.,  August  10, 1882. 


EXTRACTS  FEOM  LETTEES  OF  OOBBE8PONDENTS. 

Interlobular  pneumonia  among  calves.— In  December  last  Or. 
H.  J.  Detmers  was  directed  by  the  Commissioner  of  Agriculture  io  in- 
vestigate an  outbreak  of  disease  among  calves  in  Henderson  County, 
Illinois,  which  at  the  time  was  thought  to  be  that  of  contagious  pleuro- 
pneumonia. After  a  visit  to  the  herd  and  a  thorough  investigation  of 
the  malady  he  submitted  the  following  report: 

On  the  19th  instant  I  received  a  letter  from  Hon.  James  Peterson,  of  Oquawka,  Hen- 
derson County,  Illinois,  requesting  me  to  come  and  examine  a  herd  of  Eastern  calves 
afflicted  with  a  fatal  disease,  which  was,  or  feared  might  be,  contagions  pleuro-pneu- 
monia. I  at  once  forwarded  the  letter  to  yon,  and,  To  save  time,  took  trie  first  train 
to  Oquawka,  where  I  arrived  about  noon  the  next  day.  The  cattle,  I  learned,  were 
at  Rozetta,  about  5  miles  from  Oquawka.  and  the  examination  was  postponed  to  the 
next  day,  December.21,  on  account  of  rain,  at  the  request  of  the  owner  of  the  gattle, 
Mr.  Kennedy.  Next  morning  Mr.  Peterson  and  myself  went  to  Rozetta,  where  we 
found  on  the  premises  of  Mr.  Kennedy,  in  a  large  feed-lot  by  themselves,  about  40  head 
of  Eastern  calves,  many,  or  perhaps  most,  of  them  evidently  diseased,  very  much  ema- 
ciated, and  in  very  poor  condition. 

Mr.  Kennedy,  I  learned,  had  bought  in  the  Chicago  stockyards,  on  September  7,  60 
head  of  Eastern  calves,  alleged  to  have  come  from  Wtatern  New  York.  They  were 
nearly  all  rather  young  and  small,  but  otherwise,  according  to  Mr.  Kennedy,  did  not 
appear  to  be  unhealthy  at  that  time,  nor  did  any  of  them  exhibit  plain  symptoms  of 
disease  until  about  the  latter  part  of  October  or  beginning  of  November. 

In  November  they  began  to  die,  and  on  my  arrival  20  calves  of  the  original  60  had 
died,  the  last  one  on  the  morning  of  the  day  of  my  arrival.  Mr.  Kennedy  and  'his 
neighbors  became  alarmed ;  not  so  much  on  account  of  the  actual  loss,  but  because  of 
the  possibility  that  the  disease,  which  manifested  itself  as  a  very  fatal  lung  malady, 
might  prove  to  be  the  muoh-dreaded  pleuro-pneumonia.  Therefore  strict  inquiries 
were  made  as  to  the  part,  or  parts,  of  New  York  from  which  the  calves  haa  been 
brought.  It  was  alleged  that  they  had  cqnie  from  "Western  New  York,  but  it  was 
found  they  had  been  raised  in  the  eastern  parts  and  from  there  sent  to  Western  New 
York  to  be  shipped  to  Chicago.  On  learning  this  the  anxiety  of  Mr.  Kennedy  and  his 
neighbors  was  increased.. 

As  I  found  many  of  the  surviving  calves  diseased,  and  some  in  an  almost  dying  con- 
dition, I  had  abundant  material  for  examination,  and  found  in  every  case  lobular 
pneumonia.  In  a  few  animals  the  disease  was  attended  with  more  or  less  affection  of 
the  pleura,  and  in  several  it  was  found  to  be  complicated  with  accumulations  of  exu- 
dation (dropsy)  in  the  chest,  abdominal  cavity,  and  subcutaneous  tissues.  The  tem- 
perature in  the  rectum  of  the  animals  examined  ranged  from  101°  to  103°  F.,  and  an 
auscultation  of  the  thorax  revealed  in  every  animal  abnormal  sounds,  but  in  none  that 
absolute  silence  characteristic  of  an  advanced  stage  of  pleuro-pneumonia,  and  the  per- 
cussion sound,  too,  was  more  resonant  than  is  usually  the  case  in  the  latter  disease. 

As  one  animal  had  died  an  hour  or  two  before  my  arrival,  and  this  afforded  a  good 
opportunity  for  a  post-mortem  examination,  it  was  not  deemed  necessary  to  kill  one  for 
that  purpose.  The  carcass,  which  was  already  skinned,  contained  but  little  blood 
and  was  in  an  emaciated  condition*    On  opening  the  chest!  both  lungs  were  found  to 
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be  diseased  with  lobular  pneumonia,  and  presented  a  spotted  appearance,  for  grnjips 
of  diseased  lobules,  surrounded  by  yet  healthy  tissue,  were  partly  hepatized  and  per- 
fectly impervious  to  air,  still  presenting  their  normal  structure  and  merely  filled  with 
blood  serum  or  recent  and  still  fluid  exudation.  The  morbid  changes,  although  not 
limited  to  any  particular  portion  of  either  lung,  were  most  developed  and  moat  exten- 
sive in  the  anterior  lobes,  but  even  in  the  latter  the  interlobular  connective  tissue  was 
comparatively  fres from  any  exudation.  Pleurae  and  pericardium  appeared  to  be  healthy, 
and  no  other  morbid  changes  of  any  consequence  could  be  found. 

The  examination  of  the  living  animals,  and  still  more  the  post-mortem  examination 
of  the  dead  one,  proved  beyond  a  doubt  that  the  disease,  although  very  fatal,  and,  as 


far  as  I  could  learn,  confined  to  the  Eastern  calves,  is  notpleuro-pneumonia,  or  bovine 
lunf-plapue,  but  simply  a  lobular  pneumonia,  doe  to  want  of  acclimatization  and  other 
external  causes. 


It  may  yet  be  remarked  that  all  the  examinations  were  made  in  the  presence  of  sev- 
eral witnesses,  among  whom  I  will  name  the  owner,  Mr.  JCennedy,  Dr.  Brown,  of  Rozetta, 
and  Hon".  James  Peterson,  of  Oqumwka. 

Charbon,  or  anthrax.— Charles  P.  Lyman,  F.  B.  0.  V.  fit,  writing 
under  date  of  January  10, 1882,  says : 

In  a  letter  written  to  you  from  London,  England,  July  26, 1881,  and  in  one  from 
Liverpool,  August  15, 1  called  your  attention  to  the  feet  that  Russian  wools.  &c.,  were 
being  shipped  to  this  country,  and  that  there  existed  a  danger  consequently  that,  the 
disease  known  as  anthrax,  charbon,  or,  in  man,  malignant  pustule,  might  be  intro- 
duced. Although  at  that  time  I  had  never  heard  of  anything  that  led  me  to  suppose  that 
this  disease  had  been  so  introduced  into  this  country,  upon  my  arrival  here  I  made  cer- 
tain inquiries,  which  resulted  in  the  following  letter  from  Mr.  T.  £.  Stone,  a  copy  of 
which  I  inclose  you. 

The  following  is  a  copy  of  the  letter  alluded  to  by  Dr.  Lyman,  and  is 
dated  WaJpole,  Mass.,  December  27, 1881 : 

Yours  of  this  date  received.  I  cannot  tell  yon  how  many  cases  of  anthrax  (charbon) 
have  occurred  at  Hy4e  Park,  nor  do  I  believe  anyone  else  can.  The  superintendent  of 
the  factory  there  and  the  overseer  are  both  anxious  to  divert  attention  from  the  ex- 
istence at  any  time  of  such  a  disease,  and  as  there  are  several  physicians  there,  and 
only  in  the  extreme  local  forms  is  it  likely  to  attract  the  attention  of  an  inexperienced 
(in  the  malady)  practitioner,  I  have  no  doubt  it  has  been  much  more  frequent  than 
has  been  generally  known.  Tears  ago,  when  the  hair  factory  was  located  here  in 
Walpole,  I  used  to  see  a  great  many  cases  of  all  forms  of  the  malady;  and  since  then, 
from  being  acquainted  with  the  men  who  are  operatives  here,  I  have  learned  of  the 
existence-of  the  disease  in,  New  York  City,  in  Pawtucket,  Hyde  Park,  and,  in  feet,  in 
nearly  every  place  in  whJih  the  curled-hair  business  is  carried  on.  I  have  not  known 
of  any  epidemic  of  this  disease  in  Massachusetts  among  animals,  but  it  has  prevailed 
in  Texas  and  North  Carolina.  A  case  occurred  in  Norwood,  Mass.,  about  forty  or  more 
years  ago,  and  was  described  to  me  by  the  patient,  and  the  person  who  contracted 
the  disease  at  tjxe  same  time  died.  Both  had  skinned  a  cow  that  had  died  on  the  road. 
I  had  two  cases  last  year  which  occurred  in  pereqns  employed  in  a  wool-washing  es- 
tablishment in  Walpole.  and  due.  probably,  to  a  lot  of  Persian  wool. 

Professor  Cressy,  of  tie  Agricultural  College,  wrote  me  a  few  years  ago  that  the 
disease  had  existed  among  the  cows  in  some  parts  of  Connecticut,  and  I  ao  not  doubt 
if  is  somewhat  common  at  times  and  plaoes ;  for  the  average  country  horse-doctor, 
who  is  the  one  to  see  such  cases,  is,  so  far  as  I  can  judge,  not  very  well  up  in  com- 
parative pathology.  Although  the  disease  has  existed  for  years  in  Texas,  I  found 
that  Dr.  Smith,  of  San  Antonio,  medical  director  of  that  department,  did  not  know  of 
it.  I  do  not  know  of  any  official  statistics  in  regard  to  the  disease,  but  I  think  there 
was  a  commission  appointed  two  or  three  years  ago  by  the  general  government  to  re- 
port on  certain  cattle  diseases,  but  have  not  had  time  to  keep  track  of  the  matter. 

jjr.  Arthur  H.  Nichols  made  a  report  to  the  State  board  of  health  in  1871.  Since 
that  report.  I  have  had,  I  think,  about  eight  cases,  and  at  the  time  I  imrote  the  paper 
quoted  by  him,  I  had  had  from  ten  to  fifteen  additional  cases,  which,  for  fear  of  possi- 
ble errors,  I  did  not  include  in  the  report.  I  have  been  exceedingly  interested  in  the 
recent  discoveries  of  M.  Pasteur,  and  had  great  curiosity  to  know  whether  his  method 
of  inoculation  of  a  modified  virus  would  act  as  efficaciously  in  men  as  it  has  done  in 
sheep. 

Texas  cattle  fever.— Mr.  8.  J.  Fletcher,  Winchester,  Clark  County, 
Missouri,  gives  the  following  account  of  an  outbreak  of  Texas  fever 
among  cattle  in  his  neighborhood : 

Some  years  ago  Mr.  Stours,  a  neighbor,  brought  about  200  head  of  Texas  cattle  to 
graze  on  the  prairie  near  my  place:    Every  animal  that  came  in  contact  with  these 
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cattle,  or  walked  overth©  ground  where  they  had  been,  died.  At  Greorieta  Landing, 
seven  miles  distant,  all  the  cattle  died,  although  not  one  of  them  had  been  allowed 
to  go  among  the  Texas  animals.  The  Texans  were  so  fall  of  ticks  that  they  literally 
dropped  from  them.  Mr.  Stours  was  forced  to  put  his  cattle  into  inclosed  pastures, 
where  they  remained  until  November.  In  about  three  weeks  after  their  removal  a 
Mr.  Oarscadden  nut  on  the  same  pastures  a  large  number,  of  fattening  cattle,  after  a 
hard  frost.  Soon  many  of  these  sickened.  The  remainder  were  removed,  leaving 
about  sixty  that  showed  symptoms  of  sickness.  Of  these,  fifty-seven  died.  All  the 
Texans  seemed  remarkably  healthy,  and  rattened  welL  1  herded  my  cattle  two  or 
three  miles  distant  from  them,  except  one  fine  Durham  heifer  which  got  among  them 
and  died  m  about  three  weeks,  rail  of  neks. 

Mr.  George  Hatzfeld,  of  Newton  County,  Mo.,  writing  on  the  same 
subject,  says : 

We  have  had  many  cases  of  Texas  fever  in  this  oounty.  I  will  only  cite  a  list  of 
losses  in  township  26,  range  30,  Newton  County,  showing  the  number  and  value  of 
the  cattle  lost  by  this  disease. 

Valae. 

Nich.  Krill,  4  cows $100 

A.  J.  Buzzard,  14  fattening  cattle 210 

T.  Bradley,  2  cows 60 

S..Blevin8,2cow8 - 50 

J.  Oilman,  2  cows 50 

John  Price,  3  fattening  cattle 65 

G.  Baker,  4  fattening  cattle 95 

J.  Hewitt,  6  cows 190 

N.  N.  Kaufman,  3  cows 75 

Total,  39  cattle $8*0 

This  is  about  an  average  of  losses  through  the  whole  county. 

Tuberculosis.— Dr.  B.  Jennings,  of  Detroit,  Mich.,  says  in  regard 
to  this  disease,  and  his  method  of  treating  it: 

We  have  at  least  two  herds  of  cattle  in  this  State  affected  by  tuberculous  disease, 
the  result  or  termination  of  bronchial  pneumonia.  These  herds  are  distant  from 
each  other  about  forty  or  fifty  miles.  In  each  the  disease  began  in  the  bull,  and 
spread  gradually  among  both  nerds,  leaving  little  doubt  as  to  its  contagious  nature] 
It  appeared  on  both  farms  at  about  the  same  time.  I  was  called  to  see  both  herds 
last  July  (1881).  In  October  following  one  of  the  bulls  was  killed  and  an  autopsy 
made  by  non-professionals,  which  satisfied  the  owner  (from  his  reading  upon  the  sub- 
lect)  that  pleuro-pneumonia  prevailed  among  his  stock.  His  description  of  the  patho- 
ogical  changes  were  at  variance  with  those  of  pleuro-pneumonia,  as  there  was  no 
hepatization,  or  any  indication  of  it  in  any  portion  of  the  lung.  I  convinced  him  of 
the  ersor,  and  requested  him  to  send  me  portions  of  the  diseased  structures  for  exami- 
nation, in  the  event  of  his  losing  any  more  of  bis  herd. 

On  the  23d  of  November  following  I  received  parts  of  the  thoracic  and  abdominal 
viscera,  all  of  which  were  in  a  tuberculdus  condition.  A  brief  account  of  these  patho- 
logical specimens  was  given  by  me  in  the  Mickican  Farmer,  mailed  herewith. 

In  the  treatment  of  this  disease  in  cattle  I  have  recommended,  as  a  test  of  their 
virtue,  the  hypophosphites  of  lime  and  soda  thus  far  with  apparently  good  effects. 
The  necessary  precautions  havfe  been  taken  to  guard  against  the  spread  of  the  disease, 
and  also  for  preventing  any  unnecessary  alarm  among  the  of  cattle-breeders  of  this 
State. 

Precautions  against  the  spbead  of  lung  plague  of  cattle.— 
Since  the  publication  of  Special  Beport  No..34  of  this  department,  Gov- 
ernor Cullom,  of  Illinois,  has  issued  the  following  proclamation: 

State  of  Illinois,  Executive  Department, 

Springfield,  IU.f  November  1, 1881. 
In  pursuance  of  the  act  of  the  general  assembly  of  the  State  of  Illinois,  entitled 
"An  act  to  suppress  and  prevent  the  spread  of  pleuro-pneumonia  among  cattle,"  ap- 
proved May  31, 1,  Shelby  M.  Cullom,  governor  of  the  State  of  Illinois,  do  hereby  pro- 
claim that  I  have  good  reason  to  believe  that  pleuro-pneumonia  among  cattle  has 
become  epidemic  in  certain  localities  in  the  States  of  Connecticut,  New  York.  Penn- 
sylvania, Mew  Jersey,  Delaware,  and  Maryland,  viz.,  in  the  connty  of  Fairfield,  in 
the  State  of  Connecticut;  in  the  counties  of  Putnam,  Westchester,  Kings,  and  Queens, 


i; 
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in  the  Stole  of  New  York :  in  the  counties  of  Lehigh,  Books.  Berks,  Montgomery, 
Philadelphia,  Delaware,  Cheater,  Lancaster.  York,  Adams,  and  Cumberland,  in  the 
8tate  of  Pennsylvania;  in  the  oounties  of  Bergen,  Hudson,  Morris,  Eooex.  Union, 
Somerset,  Hunterdon,  Middlesex,  Mercer,  Monmouth,  Ocean,  Burlington.  Camden, 
Gloucester,  and  Atlantic,  in  the  State  of  New  Jersey;  in  the  county  of  New  Castle, 
in  the  State  of  Delaware;  and  in  the  counties  of  Cecil,  Harford,  Baltimore,  Howard, 
and  Carroll,  in  the  State  of  Maryland ;  and  I  hereby,  as  required  by  said  act,  prohibit 
the  importation  of  any  domestic  animals  of  the  borine  species  into  this  State  from 
the  aforesaid  counties  in  the  States  of  Connecticut,  New  York,  Pennsylvania,  New 
Jersey,  Delaware,  and  Maryland  after  the  10th  day  of  November  instant,  unless  ac- 
companied by  a  certificate  of  health  properly  signed  by  a  duly  authorised  veterinary 
inspector.  Any  corporation  or  individual  who  shall  transport,  receive,  or  convey  such 
pronibited  stock  shall  bo  deemed  guilty  of  a  misdemeanor,  and  upon  conviction 
thereof  shall  be  fined  not  less  than  $1,000  nor  more  than  $10,000  for  each  and  every 
offense,  and  shall  be  liable  for  any  and  all  damage  or  loss  that  may  be  sustained  by 
any  party  or  parties  by  reason  of  the  importation  or  transportation  of  such  prohibited 
stock.    (Section  4  of  act  approved  May  31,  1861.) 

In  testimony  whereof  I  hereto  set  my  hand  and  cause  the  great  seal  of  the  State  to 
be  affixed. 

Done  at  the  city  of  Springfield,  the  day  and  year  above  written. 

S.  M.  CULLOM. 

By  the  Governor : 

Hxmkt  D.  Dkmknt,  Secretary  of  Stale. 

Mortality  among  lambs  in  Wisconsin.— Mr.  William  Britton, 
Washburn,  Grant  County,  Wisconsin,  furnishes  the  following  description 
of  a  disease  whfch  has  proved  quite  fatal  to  a  flock  of  lambs  belonging 
to  Mr.  J.  M.  Morris,  a  neighbor  of  his: 

Mi\  J.  M.  Morris,  residing  one  and  a  half  miles  southeast  of  my  residence,  had,  last 
fall,  twenty-three  lambs  that  were  weaned  last  spring.  Late  in  the  fall  ne  noticed 
that  two  or  three  of  them  had  the  "  scours,"  and  began  to  treat  them  for  it,  sparing 
neither  pains  nor  expense ;  bnt  ffl  vain.  About  the  1st  of  January  they  began  to  die, 
and  np  to  this  date  he  has  lost  ten,  and  this  morning  showed  me  two  that  were  dying 
and  another  beginning  with  the  symptoms  of  scours.  After  these  symptoms  appear, 
the  "scours"  continue  for  six  or  eight  days.  The  excrement,  smeared  oyer  the  pos- 
terior parts,  has  the  appearance  of  tar.  They  eat  heartil y  all  this  time,  and  then  food 
is  refused;  then  the  animal,  after  lying  down,  has  not  the  strength  to  get  np  unless 
assisted,  and  in  about  two  days  it  will  die.  During  the  entire  time,  with  the  exception 
of  the  last  two  days,  it  looks  well  and  bright  about  the  eyes,  with  the  exception  of  a 
alight  discharge  from  the  inner  cover  of  a  light,  mattery  color.  The  liver  appears  to 
Win  healthy  condition ;  the  gall-bladder  free  of  gall,  and  distended  to  its  utmost  with 
gas  or  air;  a  portion  of  the  lungs  highly  congested  and  slightly  filled  with  a  watery 
froth,  the  remaining  parts  having  a  healthy  and  natural  appearance.  The  first  stomach 
is  gorged  to  its  greatest  capacity  with  food  undigested;  no  other  evidences  of  disease 
found  in  the  stomach.  Smalt  intestines  empty,  except  that  when  cut  off  a  very  light 
yellow  mucus  can  be  forced  from  them  by  stripping  through  the  fingers;  the  large  In- 
testines partly  filled  with  excrement  a  little  thinner  than  nutty,  bnt  showing  no  ap- 
pearance of  a  liquid  thin  enough  for  the  "scours,"  and  all  the  inside  is  covered  at 
intervals  of  a  half  inch  with  little  sacks  the  size  of  a  small  pea,  each  filled  with  a  sub- 
stance looking  very  much  like  dry  lime. 

At  death  the  animals  are  extremely  lean  in  flesh,  and  the  odor  on  opening  the  carcass 
is  Tory  offensive. 

None  of  the  other  sheep  appear  to  be  affected,  unless  it  is  shown  by  the  excrement 
of  all  of  them  being  discharged  at  about  the  consistency  of  the  same  from  that  of  a 
call  There  is  no  appearance  of  sheep  dang  about  the  pens,  and  they  are  all  dry-fed. 
Sanitary  surroundings  good,  feed  included. 

Swine  plague  in  Arkansas.— Mr.  F.  J.  Smith,  president  of  the 
Independence  County  Agricultural  and  Mechanical  Association,  writes 
from  Batesville,  Ark.,  under  recent  date,  as  follows: 

One  of  the  greatest  evils  the  farmers  of  this  section  are  compelled  to  contend  against 
is  mat  is  called  hog  cholera.  On  my  place,  this  disease  has  appeared  among  my  swine 
three  times  within  four  years.  The  first  time  1  lost  78  hogs;  the  second  115— includ- 
ing 8  full-blooded  sows  which  cost  me  $60  each.  The  disease  is  now  among  my  hogs 
for  the  third  time,  and  up  to  the  present  time  10  pork  hogs,  averaging  300  pounds,  25 
ahoats,  and  2  very  flno  full-blooded  gelts.  I  have  tried  many  recommended  remedies, 
without  success.   I  attribute  the  disease  in  this  neighborhood  to  careless  management 
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Hogs  are  neglected  and  starved.  Nearly  every  fall  we  have  some  kind  of  mask  bat 
that  giving  ont,  the  animals  are  left  in  the  woods  without  anything  to  eat.  They 
become  wormy  and  lousy. 

As  an  example,  two  persons  near  Batesville,  about  4  miles  from  my  place,  have  more 
than  100  head  of  hogs  running  at  large,  without  care  of  any*  kind.  Nothing  is  done 
with  the  animals  that  sicken,  and  the  dead  are  permitted  to  lie  where  they  die.  This 
has  brought  the  disease  to  my  own  farm.  While  pork  was  largely  exported  from  this 
county  several  years  ago,  there  is  not  now  enough  raised  to  supply  the  people  here. 
Farmers  are  discouraged.  We  have  not  been  clear  of  cholera  for  several  years.  There 
is  only  one  remedy— a  law  compelling  every  owner  to  put  up  his  hogs  as  soon  as  any 
disease  is  discovered  among  them. 

The  loss  sustained  by  farmers  through  this  disease  of  cholera  is  almost  incredible.  It 
discourages  efforts  to  improve  their  stock.  I  have  expended  nearly  $1,000  for  improved 
and  full-blooded  hogs,  and  twice  have  I  lost  all  on  my  place ;  and  yet  I  take  extra  care  of 
my  swine,  keeping  them  well  supplied  with  good  spring  water  and  fresh  air,  changing 
their  beds  every  night.  Each  morning  I  sprinkle  lime  over  the  lying-down  places, 
and  put  a  small  quantity  into  the  slops.  It  has  proven  as  satisfactory  as  any  remedy 
I  have  tried. 

Breeding  and  care  of  farm  animals.— Mr.  Henry  0.  Miller,  ot 
Westport,  Decatur  Oonnty,  Indiana,  given  the  following  good  advice 
regarding  the  breeding  and  treatment  of  form  animals : 

Doubtless  the  extent  of  losses  of  farm  animals  might  be  lessened  by  proper  care  in 
breeding  as  well  as  care  and  treatment.  To  secure  docility,  stamina,  and  immunity 
from  disease  great  care  should  be  observed  in  caring  for  the  horse  especially.  The 
vicious  habit  of  breeding  blind  and  broken  down  wrecks  of  mares  to  worthless  stallions 
and  originals  thin  in  flesh,  deficient  in  bone  and  muscle  as  well  as  in  spirit,  is  doubt- 
less the  cause  of  two-thirds  of  the  diseases  that  affect  horses.  The  practice  should 
not  only  be  discountenanced  but  prevented,  if  possible,  by  penal  laws  enacted  by  the 
legislatures  of  the  States.  This  noble  animal  should  be  reared  with  intent  to  attain  as 
high  a  degree  of  perfection  as  possible  by  breeding  from  none  but  perfectly  sound  mares 
as  well  as  stallions— a  large,  brilliant  eve,  well-developed  muscle,  symmetry  of  form,  and 
entire  exempti on  from  blemish.  Much  can  be  done  to  secure  exemption  from  disease  by 
proper  food  and  grooming. 

Cattle  have  been  greatly  improved  by  crossing  with  Durham  bulls.  Many  of  such 
herds  are  nearly  equal  to  the  Kentucky  Shorthorns.  Our  cattle  can,  snd,  doubtless,  will, 
be  farther  improved  in  this  country.  Their  general  health  is  good.  Their  sanitary 
condition  may  be  improved  by  protection  from  inclement  weatherby  means  of  sheds  and 
stabling.  The  grade  of  our  cattle  is  kept  at  a  low  standard  by  poor  families  allowing 
cows  to  get  with  calf  by  any  scrub  bull  that  can  serve  them  rather  than  patronize 
blooded  bulls  at  a  reasonable  charge.  I  think  scrub  bulls  should  be  prohibited  from 
running  at  large  by  lecal  enactment.  Castration  of  all  such  bulls  before  three  months 
old  should  be  made  obligatory. 

Loss  of  hogs  still  continues  from  cholera,  thumps,  qtiinsey,  and  many  other  diseases. 
It  is  difficult  to  counteract  any  of  them.  The  higher  the  improvement  in  stock  the 
more  subject  to  disease,  with  increased  fatality,  herds  apparently  become.  When  we 
had  the  long-nosed  "  elm-peelt<r,"  with  long  bristles,  the  diseases  that  now  so  fatally 
affect  our  hogs  were  unknown.  We  ca nnot  think  of  permitting  our  hogs  to  degenerate 
to  the  original  woods  breeds,  but  by  better  care  and  the  use  of  remedies  must  coun- 
teract disease  the  best  we  may,  and  let  improvement  progress. 

Anthrax  or  oharbon  in  Texas. — The  symptoms  given  in  the  fol- 
lowing letter  from  Mr.  R.  B.  Jarmon,  Kerr  County,  Texas,  indicate 
anthrax,  or  charbon.  A  fall  description  of  this  disease  is  given  in  Special 
Report,  No.  34,  of  this  department,  to  which  the  attention  of  the  reader 
is  directed.    Mr.  Jarmon  says: 

The  animal  becomes  laroe  in  one  le£,  generally  one  of  its  hind  legs;  ears  drooping; 
eyes  a  little  red  and  very  dull.  Tbe  animal  is  averse  to  moving  about,  and  generally  dies 
in  from  six  to  twenty -four  hours.  Aft  er  death  the  leg  that  was  affected  is  badl  v  blood- 
shotten;  the  entire  side  shows  evidence  of  disease;  a  bloody  substance  exudes  from 
its  nostrils,  and  the  stomach  is  dry  and  parched.  The  disease  is  known  here  as  the 
black-leg,  and  considered  by  some  to  be  a  kind  of  murrain.  It  is  very  fatal,  and  con- 
fined almost  entirely  to  young  stock  of  from  six  to  eighteen  months  old.  Occasionally, 
but  very  seldom,  it  attacks  a  two-year  old.  It  has  prevailed  among  the  stock  here 
for  about  four  years,  and  is  generally  confined  to  one  neighborhood  or  stock  range  at 
a  time.  When  it  gets  into  a  herd  it  is  not  unusual  for  from  one-fifth  to  one-third  of 
them  to  die. 
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Preventive  for  swine  plague  and  fowl  cholera.— Mr.  J.  Yar- 
boroagh,  of  Calhoun  County,  Mississippi,  writes  as  follows: 

In  this  county  we  find  that  Phytolacca  radix  (polk-root)  boiled  in  slop,  and  given 
at  intervals  of  two  or  three  weeks,  will  prevent  the  appearance  of  swine  plague. 
Given  to  fowls  in  their  drinking  water,  it  will  also  prevent  the  appearance  of  fowl 
cholera. 

Swine  plague  in  Michigan.— The  disease  described  below  by 
Mr.  Eugene  Carpenter,  of  Grand  Bapids,Mieh.,is  the  most  fatal  type  of 
swine  plague: 

A  strange  malady  has  suddenly  made  its  appearance  among  the  hogs  owned  by  two 
or  three  fanners  in  the  township  of  Gaines,  in Itent  County,  Michigan.  When  the  dis- 
ease manifests  itself,  large  red  blotches  are  observed  to  appear  upon  Che  body  of  the 
animal,  aooompanied  bv  a  profuse  discharge  of  blood  from  the  mouth  and  nostrils; 
the  victim  seems  to  be  in  intense  agony  awf to  experience  great  difficulty  in  breathing, 
and  very  soon  dies. 

Swine  plague  in  the  Southwest.— Mr.  Charles  0.  Bobinson,  Chun 
Wood,  Sunflower  County,  Mississippi,  gives  the  following  account  of  the 
imporation  of  swine  plague  into  that  county: 

I  have  to  report  the  appearanoe  of  cholera  among  the  hogs  in  this  immediate  vicinity. 
It  was  introduced  here  in  the  latter  part  of  the  winter,  or  early  in  the  spring,  by  the 
introduction  here  of  two  Berkshire*.'  Both  died,  and  the  disease  has  spread  among 
the  native  hogs,  which  are  dying  in  large  numbers.  The  native  hogs  have  been  here- 
tofore nearly  wholly  exempt.  Fancy  breeds  appear  to  be  more  subject  to  thedisease.  All 
the  hogs  that  die  (and  all  die  that  take  it)  pass  a  watery  blood  from  the  mouth,  nose, 
and  fundament.  The  hogs  that  stay  in  the  woods  and  do  not  come  about  the  settle- 
ments are  free  from  the  disease. 

Swine  disease  in  South  Cabouna.— Mr.  B.  J.  Donaldson,  George- 
town, S.  C,  writes  as  follows,  under  recent  date: 

I  am  raising  large  numbers  of  hogs,  and  find  this  season  a  disease  among  them 
hitherto  unknown  to  me,  viz.,  a  loss  of  power  in  the  loins,  from  which  they  gradually 
die.  It  is  principally  among  the  pigs,  bnt  occasionally  a  brood  sow  has  it  Th*  pigs 
affected  are,  for  the  most  part,  the  best,  in  fine  order,  and  continue  to  eat  until  they 
die.  There  are  none  of  the  symptoms  of  ordinary  hog-cholera,  the  disease  appearing 
to  be  confined  to  the  loins,  the  animal  losing  all  power  in  the  hind  legs.  Occasionally 
it  reaches  the  fore  legs  when  the  feet  curve  in.  I  have  lost  hundreds  of  pigs  this 
season.  The  pens  are  in  good  order  and  kept  clean,  and  the  pigs  allowed  to  run  out.  I 
have  fed  sulphur,  charcoal,  and  sulphate  of  iron;  but  those  affected  seldom  recover. 
The  food  is  rice  flour,  fed  uncooked. 

Laudanum  in  swine  plague.— Mr.  Danford  Hare,  Oordington, 
Morrow  County,  Ohio,  gives  the  following  as  his  treatment  of  hogs 
suffering  with  the  plague: 

In  regard  to  treating  the  swine  plague,  or  fever,  I  think  nothing  should  be  given 
that  will  create  fever.  In  the  cases  I  have  had  I  gave  gunpowder  and  cold  water 
first,  then  laudanum  to  cause  sleep.  After  this  sleep  I  at  once  give  linseed  oU  and 
ammonia.  This  treatment  has  been  efficient  in  every  case.  I  think  that  salt,  ashes, 
black  antimony,  lime,  soap,  and  turpentine,  have  a  tendency  to  shorten  the  Hfe  of  the 
hog.  If  the  farmer  will  open  one  of  his  hogs  he  will  find  that  all  medicines  used 
should  be  to  quiet  the  animal  and  reduce  the  fever. 

Contagious  pleuropneumonia  in  Virginia^— In  reply  to  a  letter 
of  inquiry  from  the  Commissioner  of  Agriculture,  addressed  to  Dr. 
Thomas  Pollard,  Commissioner  of  Agriculture  for  the  Commonwealth 
of  Virginia,  that  gentleman,  writing  under  date  of  September  last,  says: 

I  have  addressed  letters  to  various  prominent  cattle-raisers  in  Virginia,  asking  for 
information  on  this  subject,  and  have  received  replies  from  the  following  gentlemen, 
viz :  Col.  Ro.  Beverley,  "The  Plains,"  Fauquier  County;  Mr.  W.  W.  Kenno^,  Sabot 
Island,  Goochland  County;  Mr.  E.  8.  Woodward,  Jonesville,  Lee  County;  Mr.  A.  M. 
Bowman,  WayneBborough,  Augusta  County;  Mr.  Jos.  Cloyd.  Dublin,  Pulaski  County; 
Geo.  Johnston,  Alexandria:  Col.  Geo.  W.  Palmers,  Saltviile,  Washington  County; 
Mr.  A.  P.  Rowe,  Fredericksburg;  Mr.  Seddon  Jones,  Rapidan,  Orange  County;  Mr. 
I*.  W.  Dobyns,  HiUsville,  Carroll  County;  and  Green  Farrar,  Orange  County. 
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They  all,  with  the  exception  of  Colonel*  Beverley,  say  there  is  no  pleuro-pneumonia 
in  their  section  as  far  as  tney  know.  Colonel  Beverley  says  it  prevailed  last  winter  on 
the  dairy  farm  of  Col.  Geo.  Johnston,  near  Alexandria.  I  wrote  at  once  to  Colonel 
Johnston  requesting  a  candid  reply  as  to  the  existence  of  the  disease  on  his  farm  or 
in  his  section.  He  replies  there  is  no  disease  (pleuro-pneumonia)  on  his  farm  or  in  his 
section ;  tjiat  the  last  case  he  had  was  in  December  last,  which  was  treated  success- 
fully by  his  neighbor,  Mr.  R.  F.  Roberts,  near  Alexandria,  and  who,  he  says,  has  had 
muoh  experience  with  the  disease,  and  could  give  me  more  information  in  regard  to 
it  than  any  other  farmer  in  that  section.  1  wrote  to  him,  but  have  failed  to  receive  a 
reply. 

Colonel  Beverley  also  says  that  pleuro-pneumonia  existed  eighteen  months  ago  on  a 
farm  in  Powhatan  County,  controlled  by  Mr.  W.  W.  Kennon,  bejpg  intBodnoed  there 
by  a  bull  imported  from  England  or  Maryland,  or  both.  Upon  writing  to  Mr.  Kennon 
he  says  the  disease  does  not  exist  on  his  farm  or  in  his  section.  Vfy  know  the  disease 
has  prevailed  up  to  last  winter  around  Alexandria  for  several  years,  bnt  from  the 
testimony  of  Colonel  Johnson  and  others  we  have  reason  te  believe  it  has  been  ex- 
tinguished. The  testimony  is  very  emphatio  that  it  prevails  in  no  other  sectiont>f 
Virginia, 
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Sir:  I  have  the  honor  to  present  the  following  report  of  the  work 
done  by  the  Chemical  Division  since  the  publication  of  the  Annual 
Report  of  the  Department  of  1880. 

BEPORT  OP  ANALYTICAL  AND  OTHER  WORK  DONE  ON  SORGHUM  AND 
CORN  STALKS  BY  THE  CHEMICAL  DIVISION  IN  1881->82. 

Varieties  of  sorghum  and  maize  grown  on  grounds  of  the  Department  of 
Agriculture,  time  ofplanting7  and  system  of  cultivation. 

For  the  purpose  of  continuing  the  investigation  of  the  several  vari- 
eties of  sorglium  and  maize,  with  the  view  of  ascertaining  their  value 
as  sources  of  sugar,  there  were  planted  upon  the  department  grounds, 
upon  the  29th  day  of  April,  1881,  thirty-eight  varieties  of  sorghum, 
and  upon  the  30th  day  of  April  eight  varieties  of  maize. 

The  sorghum  and  maize  were  planted  in  drills,  the  drills  being  3  feet 
apart  for  the  sorghum  and  3£  for  the  maize,  and  after  the  plants  were 
about  3  inches  high  they  were  thinned  out  to  about  3  inches,  and  when 
about  6  inches  high  they  were  thinned  out  so  that  the  sorghum  plants 
averaged  from  4  to  5  inches  apart,  while  the  maize  stalks  were  about  8 
inches  apart. 

Of  the  above  varieties  of  sorghum  and  maize  every  kind  was  up  May 
9,  excepting  only  the  sorghum  No.  1,  the  seed  of  which  failed  to  germi- 
nate.   This  row  was  replanted  May  11,  and  was  up  the  16th. 

The  sorghums  were  planted  upon  a  rectangular  plat  about  450  by  110 
feet,  and  the  rows  of  each  variety  ran  lengthwise  the  plat  and  in  direc- 
tion east  and  west 

About  half  of  this  plat  had  been  planted  in  sorghum  the  previous 
year;  the  remainder  had  been  recently  broken  up  by  the  plow. 

Besides  the  thinning  out  already  mentioned  the  crop  received  the  usual 
cultivation  given  to  maize,  and,  in  addition,  care  was  taken  to  remove 
the  suckers  which  sprang  up  from  the  roots  from  half  of  each  row  of 
sorghum;  the  plat  being  divided  into  nearly  equal  portions  by  a  line 
pawing  north  and  south,  the  suckers  being  allowed  to  grow  upon  the 
eastern  half,  and  being  removed  from  the  western  half  of  the  plat. 

The  analyses  of  juices  given  in  the  pages  of  this  report  are  from 
canes  selected  from  the  suckered  half  of  each  variety  of  sorghum,  un- 
less otherwise  mentioned. 

A  portion  of  the  field  in  the  unsuckered  half  having  been  plowed  up, 
that  portion  was  replanted  on  June  13,  and  teto  varieties  were  thus 
replanted.  Neither  of  these  varieties  planted  at  this  date  attained  any 
feir  development,  but  were  dwarfed  and  unhealthy.  Reference  to  this 
will  be  made  again  in  this  report. 

379 


380    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

The  several  varieties  of  sorghum  planted,  and  the  sources  whence  the 
seed  was  obtained,  were  as  follows: 

No.  1.  Early  Amber.    Ephraim  Link,  Greeneville,  Tenn. 

No.  2.  Early  Golden'.    A.  B.  Swain,  Elysian,  Minn. 

No.  3.  White  Liberian.    Nesbit,  Washington,  D.  0. 

No.  4.  White  Liberian.    Bush  G.  Learning,  Decatur,  Nebr. 

No.  5.  Black  Top.   T>.  Wyatt  Aiken,.  Cokesbury,  S.  0. 

No.  6.  African.    W.  E.  Parks,  Carlisle,  Ky. 

No.  7.  White  Mammoth.    Amos  Carpenter,  Carpenter's  Store,  Mo. 

No.  8.  Oomseeana.  Blymyer  Manufacturing  Company,  Cincinnati, 
Ohio. 

No.  9.  Begular  Sorgo.  Blymyer  Manufacturing  Company,  Cincin- 
nati, Ohio. 

No.  10.  Link's  Hybrid.    Ephraim  link.    Greeneville.  Tenn. 

No.  11.  Link's  Hybrid.    Edwin  Henry,  Greeneville,  Tenn. 

No.  12.  Sugar  Cane.    Ephraim  Link,  Greeneville,  Tenn. 

No.  13.  Goose  Neck.    P.  P.  Ramsey,  Belgrade,  Mo. 

No.  14.  Bear  Tail.    Jacob  Latshaw,  Cedarville,  HI. 

No.  15.  Iowa  Bed  Top.    Jacob  Latshaw,  Cedarville,  HL 

No.  16.  New  Variety.    F.  W.  Stump,  Marshall,  111. 

No.  17.  Early  Orange.    I.  A.  Hedges,  Saint  Louis,  Mo. 

No.  18.  Early  Orange.    H.  F.  D.  Daganhardt,  Piqua,  Ohio. 

No.  19.  Orange  Cane.    J.  G.  Fitzgerald,  Brookston,  Tex. 

No.  20.  Neeazana.  Blymyer  Manufacturing  Company,  Cincinnati, 
Ohio. 

No.  21.  WoJf  Tail    Ephraim  Link.  Greeneville,  Tenn. 

No.  22.  Gray  Top.    H.  0.  Sealey,  Columbia,  Tenn. 

No.  23.  Liberian.  Blymyer  Manufacturing  Company,  Cincinnati, 
Ohio. 

No.  24>  Mastodon.    D.  Wyatt  Aiken.  Cokesbury,  S.  C. 

No.  25.  Honduras.    Ephraim  Link,  Greeneville,  Tenn. 

No.  26.  Sugar  Cane.    C.  E.  Miller,  Effingham,  111. 

No.  27.  Hybrid.    Will  N.  Wallis,  Collin  Countv,  Texas. 

No.  28.  White  Imphee.    John  N.  Barger,  Loviiiajlowa. 

No.  29.  Goose  Neok.    G.  N.  Gibson,  Shelbyville,  Ky. 

No.  30.  White  African.    John  N.  Barger,  Lovilia,  Iowa. 

No.  31.  West  India  Sugar  Oanb.   D.  C.  Snow,  Lamoille,  Iowa. 

No;  32.  Sugar  Cane.    John  N.  Barger,  Lovilia,  Iowa. 

No.  33.  l$ew  Variety.    John  N.  Barger,  Lovilia,  Iowa. 

No.  34.  Minnesota  Early  Amber.    Yilmorin,  Paris. 

No.  35.  Holcus  Saccharatus.    Yilmorin,  Paris. 

No.  36.  Holcus  Sorghum.    Yilmorin,  Paris. 

No.  37.  Holcus  Cernus,  White.    Yilmorin,  Paris. 

No.  38.  Honey  Cane.    J.  H.  Clark,  Pleasant  Hill,  La. 

In  Nos.  5  and  6  there  were  present  in  each  row  two  well-defined 
varieties,  and  the  results  of  the  analyses  were  kept  distinct,  and  will 
be  found  tabulated  as  No.  5  "tall*  and  No.  6  "short,"  these  being 
regarded  as  other  than  the  Black  Top  or  African. 

It  will  be  observed  that  in  the  above  list  twelve  States  are  repre- 
sented as  furnishing  seed,  and  four  varieties  were  obtained  from  France, 
among  which  is  our  own  Early  Amber,  which  already  appears  to  be 
grown  there  from  seed  imported  from  America.  It  is  interesting  also 
to  observe  that  although  some  thirty  years  since  we  obtained  our  Chi- 
nese varieties  of  sorghum  from  France,  and  at  the  present  time  we 
have  many  of  these  varieties  extensively  cultivated  in  the  United 
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States,  that  nearly  if  not  every  variety  of  these  Chinese  sorghums 
appears  to  have  disappeared  iu  France,  sin<$  the  large  house  of  Vil- 
morin  &  Go.  were  unable  to  send  even  a  single  specimen. 

The  local  names  of  the  above  mentioned  varieties,  as,  for  example, 
Nos.  12,  26, 31,  and  32,  must  not  be  confounded  with  the  real  sugar  cane 
of  Cuba  and  Louisiana,  for  the  so-called  sugar  canes  represented  by  the 
above  numbers  are  only  varieties  of  sorghum,  a  family  of  plants  quite 
distinct  from  the  true  sugar  cane. 

The  varieties  of  maize  planted  were  as  follows: 

No.  1.  Egyptian  Sugar  Corn. 
No.  2.  Lindsay's  Horse  Tooth. 
No.  3.  Blount's  Prolific. 
No.  4.  Improved  Prolific  Bread. 
No.  5.  Broad  White  Flat  Dent. 
No.  6.  Long  Narrow  White  Dent 
No.  7.  Chester  County  Mammoth. 
No.  8.  lS-rowed  Yellow  Dent. 

Each  of  the  above  varieties  were  planted  in  plats  having  ten  rows, 
24  feet  in  each  row,  and  the  rows  3£  feet  apart.  There  was,  therefore, 
of  each  variety  planted  -fa  of  an  acre,  or  840  square  feet. 

There  was  also  planted,  about  May  15,  on  grounds  which  had  been 
hired  for  the  purpose,  as  follows : 

At  ]Jlr.  Golden's,  ftoout  one  mile  from  Uniontown,  forty -four  varieties 
of  sorgjhum,  in  small  lots,  amounting  in  all  to  13  acres.  These  varieties 
were  chiefly  the  same  as  those  grown  upon  the  grounds  of  the  depart- 
ment There  was  also  grown  by  him  3  acres  of  the  Liberian  and  12 
acres  of  the  Honduras.  Owing  to  the  excessive  drought,  thirteen  of  the 
small  lots  failed  to  germinate,  and  these  were  replanted  June  1  and  2. 

There  was  also  planted  upon  the  grounds  of  Mr.  Carlisle  Patterson, 
just  beyonxl  the  city  limits,  some  65  acres  of  Early  Amber  and  of  Link's 
Hybrid,  and,  owin^  to  the  backward  season  and  the  ravages  of  the  wire 
and  cut  worms,  this  plat  was  replanted  three  times,  the  last  planting 
being  completed  June  18. 

There  was  also  planted  upon  the  grounds  of  Dr.  Dean?  about  one  mile 
from  Benning's  Bridge,  12  acres  in  Honduras,  10  acres  in  Neeazana,  10 
acres  in  Early  Orange,  12  acres  in  Liberian,  and  6  acres  in  the  eight 
varieties  of  maize  planted  upon  the  department  grounds.  The  sorghums 
were  planted  by  May  23,  and  the  maize  by  May  25. 

Dr.  Dean  began  replanting  Honduras  June  2,  Early  Orange  June  7, 
Liberian  June  9,  Neeazana  June  13.  Dr.  Dean  begun  second  replant- 
ing Honduras  June  18,  Early  Orange  June  20,  Liberian  June  21,  Neea- 
zana June  29. 

During  the  early  part  of  the  season  a  careful  record  was  kept  show- 
ing the  development  of  the  several  varieties  of  sorghum  and  maize 
grown  upon  the  grounds  of  the  department,  since,  as  has  already 
been  shown  in  our  previous  investigations,  so  much  depends  upon  the 
condition  of  the  sorghum  in  reference  to  the  production  of  sugar  or  even 
of  sirup.  It  is,  of  course,  more  than  probable  that  in  other  localities, 
and  in  other  seasons,  the  rapidity  of  development  would  be  greater  or 
less  than  in  the  case  of  these,  and  in  order  that  every  circumstance  cal- 
culated to  throw  light  upon  the  results  of  our  examinations  of  these 
sorghums  and  corn  stalks  may  be  given,  the  following  table  is  appended, 
in  which  may  be  found  the  height  and  developments  of  the  several  vari- 
eties at  different  periods  during  the  season. 

It  will  be  remembered  that  No.  1  Early  Amber  was  planted  twelve 
days  later  than  the  others. 
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EXPLANATION  OF 


THE  STAGES  OF    GROWTH  OR 
AS  USED  IN   THIS  REPORT. 


OF    DEVELOPMENT 


In  order  to  record  as  closely  as  was  possible  the  development  of  the 
plants  at  the  time  when  they  were  taken  from  the  field  for  examination, 
a  series  of  numbers  were  made  use  of,  which  indicated  the  several 
stages  of  development.  The  determination  of  stages  after  the  14th  was 
in  the  case  of  the  sorghum  difficult,  and  depended  upon  the  increasing 
hardness  of  the  seed.  These  numbers  and  their  significations  are  as 
follows : 

Stages  of  development  in  maize  and  torghumfor  1881. 


Stage. 


Sorghum. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

14 

17 

18 

19 

20 

1W. 

2W. 

3W. 

4W. 

5W. 

«W. 

7W. 

8W. 


About  one  week  before  opening  of  panicle. . . . 

Immediately  before  opening  of  panicle 

Panicle  just  appearing 

Panicle  two-thirds  oat 

Panicle  entirely  out;  no  stem  above  upper  leaf 

Panicle  beginning  to  bloom  at  the  top 

Ear  font  appearing 

Ear  larger 

Ear  larger  still 

Ear  larger  still 

Ear  in  roasting  condition 

4   week  after  reaching  roasting  condition 

1  week  after  reaching  roasting  ooudi  Lion . . . . . 
I*  weeks  after  reaching  roasting  oondition. . . . 

2  weeks  after  reaching  roasting  condition. . . . 
24  weeks  after  reaching  roasting  oonditionc . . . 

3  weeks  arVr  reaching  roast  In g  condition** . . 
3J  weeks  after  reaching  roasting  condition.... 

4  weeks  after  reaching  roasting  condition. . . . 
4|  weeks  after  reacting  roasting  oondition — 

1  week  after  ear  had  been  picked  to  stage  11. 

2  weeks  after  ear  had  been  picked  in  stage  1 1 . 

3  weeks  after  ear  had  been  picked  in  stage  11 , 

4  weeks  after  ear  had  been  picked  in  stage  ft . 

5  weeks  after  ear  bad  been  pioked  In  stage  11 , 

6  weeks  after  ear  bad  been  picked  in  stage  11. 

7  weeks  after  ear  had  been  picked  in  stage  11 

8  weeks  after  ear  had  been  pioked  in  stage  11 


About  one  week  before  opening  of  panicle. 

Immediately  before  opening  of  panicle. 

Panicle  just  appearing. 

Panicle  two-thirds  out 

Panicle  entirely  out .  no  stem  above  upper  leaf. 

Panicle  beginning  to  bloom  at  the  top. 

Flowers  all  out ;  stamens  beginning  to  4 

Seed  well  set. 

Seed  entering  the  milk  state. 

Seed  becoming  doughy. 

Seed  doughy :  becoming  dry. 

Seed  almost  dry ;  easily  crushed. 

Heed  dry ;  easily  split. 

Seed  split  with  dimculty. 

Seed  split  with  more  diffionlty. 

Seed  split  with  still  more  difficulty. 

Seed  harder. 

Seed  still  harder. 

Seed  still  harder. 

Seed  still  harder. 


From  the  preceding  table  it  will  be  seen  that  on  July  26,  fifty-seven 
days  after  planting  nearly  every  variety  of  sorghum  was  in  blossom, 
and  had,  so  far  as  size,  attained  its  maximum  development,  since  their 
average  height  was  about  8J  feet. 

A  preliminary  examination  of  one  variety  of  sorghum  and  two  of  the 
varieties  of  maize  was  made  June  13,  when  the  plants  were  about  two 
feet  high,  and  it  was  found  that  even  at  this  early  period  there  was  in 
their  juices  an  appreciable  amount  of  both  sucrose  and  glucose,  as  will 
be  seen  by  the  following  results: 

Juice  of  White  Liberian  Sorghum:  sucrose,  .12  per  cent;  glucose,  .68 
per  cent. 

Juice  of  Egyptian  Sugar  Corn:  sucrose,  .25  per  cent.;  glucose,  .94  per 
cent. 

Juice  of  Lindsay's  Horse  Tooth  Corn;  sucrose,  .38  per  cent;  glucose, 
.98  per  cent 

From  the  above  it  would  seem  that  both  forms  of  sugar  exist  in  these 
plants  even  in  this  early  stage  of  development,  and  that  the  relative 
proportion  of  the  two  remains  about  the  same  for  a  long  time,  as  will 
be  seen  by  reference  to  the  tables  which  follow.  It  has,  however,  not 
been  demonstrated  that  what  is  given  in  the  above  analyses  as  sucrose 
is  such  beyond  question.  It  was,  however,  if  not  sucrose,  at  least  a 
substance  not  precipitated  by  sub-acetate  of  lead  solution,  and  without 
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action  upon  Fehling's  solution,  until,  like  sucrose,  it  had  been  acted 
npon  by  a  dilute  acid  solution.  It  remains,  however,  a  matter  rather 
of  importance  in  its  relation  to  vegetable  physiology  than  of  practical 
value  as  regards  the  production  of  sugar  from  these  plants. 

ANALYSES  OF  EACH  VARIETY  OP  SORGHUM  AND  MAIZE. 

The  following  tables  show  the  results  of  the  analyses  of  each  variety 
of  sorghum  and  maize  stalks  made  during  the  season ;  the  date  of  each 
analysis,  the  dimensions  and  weight  of  the  stalk,  the  percentage  of 
Juice  obtained  from  the  stalk  and  the  specific  gravity  of  the  juice,  the 
per  cent,  of  sucrose,  glucose,  and  of  the  solids  not  sucrose  nor  glucose 
present  in  the  juice.  In  addition,  there  is  given  the  percentage  of  sar- 
crose  present  as  determined  by  the  polariscope,  which  will  be  found  to 
correspond  closely  with  the  percentages  of  sucrose  as  determined  by 
analysis. 

EARLY  AMBER. 
Carix  &  Gardner. 
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L8 

60.00 

1. 058  :  3. 02 

9.02 

2.75 

9.18 

452 

July  28 

10 

...... 



L057  1  2.82 

9.49  J  2.87 

9.21 

501 

Aug.   1 

11 

"i" 

.6  f  1.7 

"*L5* 

*  64.66* 

L066     2.47 

12,25 

2.87 

11.89 

678 

Aug.    8 

12 

i 

7.8 

.6     1.1 

.9 

63.37 

1. 072 

L«6 

12.96 

5.04 

12.82 

664 

Aug.  18 

13 

i 

8.0 

.6. 

L0 

.8 

64.51 

1.071 

1.57 

14.27 

3.30 

13.89 

760 

Aug.  18 

14 

i 

7.8 

.7 

1.8 

1.0 

63.59 

1.083 

L55 

14.83 

3.93 

810 

Au*  £ 

15 

2 

8.0 

.6 

1.9 

1.4 

56.10 

L083 

.98 

16.47 

2.01 

850 

Au*  22 

15 

1 

7.4 

.7 

L4 

.9 

63.25 

LOW) 

.76 

15.43 

3.06 

888 

Aug.  27 

15 

1 

9.4 

.7 

1.4 

L0 

56.01 

1.091 

Lll 

16.13 

7.42!, 

043 

Aug.  81 
Sept    8 

16 

2 

as 

.6 

L7 

L3 

52.77 

L001 

LOO 

18.43 

3.271 

1004 

17 

1 

7  5 

.7 

1.4 

1.0 

52.88 

1.091 

.80 

1&61 

6.81! 

1656 

Sept    7 

17 

2 

as 

.8 

2.9 

2.1 

54.17 

1.080 

.80 

U23 

8.00 

16,92! 

1118 

Sept.  10 

16 

2 

0.5 

.5 

2.1 

1.6 

40.01 

L089 

L26 

17.55 

4.15 

1290 

Sa1-  lI 

18 

1 

9.2 

.6 

LI 

.8 

43.83 

1.088 

.86 

17.09 

3.64 

1367 

Oct     5 

After  18, 

1 

9.0 

.7 

1.3 

.6 

54.28 

L078 

.87 

15  24 

2.76 

1518 

Oct    16 

...do .... 

2 

8.0 

.7 

1.7 

1.3 

57.00 

L078 

1.16 

It  82 

4.60 

"iiii" 

1568 

Oct   22 

..do.... 

1 

7.8 

.5 

LI 

.7 

56.13 

1.076 

L27 

14.28 

3.50 

17.01 

1617 

Oct    27 

...do  .... 

1 

7.6 

.8 

1.1 

.8 

56.00 

1.083 

.92 

15.76 

4.18 

1640    Oct    29 

..  do .... 

2 

8.0 

.8 

2.2 

L6 

57.82 
61.98 

1.077 

.80 

12.65 

6.77 

it  76* 

1674 

Not.    2 

...do .... 

2 

8.3 

.5 

L9 

18 

1.074 

1.23 

13.91 

1-24 

1705 

Not.    4 

...do  .... 

2 

7.8 

.6 

1.3 

H 

59.98 

1069 

L02 

12.59 

Ml 

* '  12*76' 

1785 

Not.    7 

...do .... 

2 

8.4 

.8 

1.7 

L2 

50  00 

1.076 

.83 

14.01 

8.51 

It  08 

1760     Not.    9 
1700  !  Nov.  12 

...do..,. 

1 

9.0 

.6 

LI 

.0 

54.52 

L074 
Ld77 

.80 

13.62 

'  8,72 

13.07 

..  do.... 

1 

8.0 

.6 

1.0 

.8 

48.86 

.82 

14.00 

8  84 

13.86 
It  09 

1828 

Not.  IS 

...do.... 

1 

7.2 

.6 

L0 

.7 

55.42 

1.073 

.95 

14.27 

2.20 

1857 

Not.  17 

...do.... 

1 

5.7 

.8 

LI 

.8 

53.96 

L075 

L46 

18.03 

425 

388 
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EARLY  GOLDEN. 
A.  B.  Swain. 


1 


I 


i 


I 


1 


i 


15 
177 
58 

85 
186 

06 
167 
186 
221 
251 
884 
352 
412 
487 
442 
880 
502 
978 


852 
888 
848 
1005 
1060 
1118 
1221 
1868 
15)4 
1560 
1608 
1641 
1676 
1706 
1736 
1770 
1800 
1820 
1858 


July  6 
July  16 
July  8 
July  12 
July  15 
July  12 
July  15 
July  14 
July  18 
July  18 
July  23 
July  25 
July  28 
July  28 
July  28 
July  26 
Aug.  1 
Aug.  8 
Aug.  13 
Aug.  18 
Aug.  24 

±U*2 
Aug.  27 

Aug.  81 

8ept    8 

Sept.   7 

Sept  10 

Sept.  17 

Oct     5 

Oct.    15 

Oct    22 

Oct   27 

Oct   28 

Nov.    2 

Nov.    4 

Nov.    7 

Nov.    8 

Nov.  12 

Nov.  15 

Nov.  17 


1 

2 

3 

4 

4 

5 

5 

6 

7 

8 

8 

8 

8 

8 

10 

10 

11 

12 

13 

14 

15 

15 

15 

16 

17 

17 

18 

18 

After  18 

..do .... 

..  do.... 

.  do.... 

..do .... 

.  do  .... 

..do  .... 

..do.... 

.  do.... 

..do.... 

..do.... 

...do.... 


6.8 

6.8 

7.5 

7.5 

8. 

7.7 

8.3 

8. 

8. 

8.5 

8.5 

8.6 

8.2 


\Ineh* 
.8 
.7 
.8 
.7 

1.2 
.7 

1.1 
.8 
.6 
.8 
.7 
.8 
.8 


8.8 
7.8 
8.8 

8.5 
8.0 
8.0 
8.0 
7.6 
8.0 
8.6 
8.2 
8.2 
8.8 
8*7. 
7.8 
8.5 
8.0 
8.5 
8.8 
8.6 
8.3 
8.0 
8.0 
8.5 
8.0 
8.0 


Lb. 
2.2 
1.1 
2.4 
1.4 
8.6 
1.4 
2.8 
L2 
1.1 
X7 
L4 
LI 
L4 


£». 

1.8 

1. 

2. 

1.3 

2.6 

LI 

L6 

1.0 

t! 

LI 
LI 
L2 


L2 
L0 
17 
L6 
L4 
L4 
L6 
L4 
L5 
LI 
L3 
L4 
L7 
L6 
LI 
L4 
L5 
L6 
LI 
L0 
L4 
L2 
L5 
.8 
L0 
L2 


LI 

.8 

15 

1.2 

LQ 

LI 

L2 

LI 

LI 

.8 

.8 

1.2 

L2 

1.1 

.7 

L0 

1.0 

L2 

L0 

.8 

LI 

.8 

L0 

.8 

.8 

L0 


Pr*. 
66.88 
68.68 
7L88 
68.88 
7a  17 
68.22 
68.48 
68.01 
66.88 
68.57 
64.43 
68.40 
67.58 


66.47 
67.43 
64.26 
60.76 
64.31 
58.50 
61.56 
56.05 
58.80 
63.42 
56.21 
58.86 
55.87 
52.80 
5L18 
57.83 
56.78 
54.16 
60.44 
47.88 
58.58 
57.58 
63.45 
56.08 
55.88 
55.45 


L026 
L027 
L023 
L026 
L015 
L028 
L020 
1.086 
L040 
1.046 
1.045 
L048 
L064 
L063 
1.067 
L054 
1.072 
L075 
1.078 
1.077 
1.060 
1.088 
L084 
L090 
L088 
L084 
L081 
1.085 
L073 
L075 
L085 
L0*7 
1.076 
L072 
L078 
L067 
L078 
L078 
L077 
L076 


Pr.U. 

an 

3.10 
3.17 
3.02 
L81 
3.22 
2.03 
2.05 
3.00 
2.07 
2.75 
2.56 
2.05 
2.17 
2.57 
2.88 
L76 
1.83 
1.16 
LOO 
L64 
1.06 
1.08 
1.26 

.87 

.81 
1.56 
1.11 
1.88 
L18 
LPS 

.81 
1.15 
L46 

.88 
L76 
L24 
1.01 
1.16 
L48 


Pt.cL 
2.01 
1.36 
1.68 
2.63 
.66 
176 
.62 
4.04 
5.25 
5.42 
6.54 
7.83 
11.43 
11.75 
12.71 
8.57 
18.84 
14.64 
14.67 
14.48 
14.37 
15.00 
15.82 
18.081 
17.80 
17.41 
16.10 
16.88 
18.56 
14.12 
16.11 
16.07 
14.45 
1L78 
14.54 
1L57 
13.88 
14.00 
14.66 
13.81 


JY.ct 
.00 
140 
8.16 
1.85 
106 
148 
6.78 
167 
L17 
1.17 
5.08 
126 
126 
L84 
1.68 
LSI 
121 
4.06 
4.02 
167 
103 
144 
4.40 
173 
6.731 
176 
157 
110 
116 
4.14 
186 
156 
154 
4.00 
130 
117 
4.52 
182 
156 
4.34 


Pr.eL 


7.06 
1L41 
1L06 
1L44 

110 
1108 
14.22 


16.27 


16.36 


14.47 
1L42 


13.09 
14.60 


WHITE  LIBERIAN. 
Mr.  Nebbit. 


16 
178 
170 
58 
80 
81 
168 
07 
160 
187 
222 
252 
836 
358 
444 
503 
580 
667 
762 
821 
858 


July    6 

2 

July  16 

1 

1 

July  16 

2 

1 

July    8 

3 

1 

July  11 

3 

2 

July  11 

4 

2 

July  16 

4 

1 

July  12 

5 

1 

July  15 

5 

1 

July   14 

6 

1 

July  18 

7 

1 

July  10 

8 

1 

July  28 

0 

1 

July  25 

0 

1 

July  20 

10 

1 

Aug.    1 

11 

2 

Aug.   8 

12 

1 

Aug.  18 

13 

1 

Aug.  10 

14 

1 

Aug.  24 

15 

1 

Aug.  26 

15 

1 

6.5 
6.0 
10 
17 
15 
7.4 
10 
7.3 
10 
0.0 
18 
10 
10 
7.8 
10 
10 
15 
10 
18 
15 
18 


.0 

16 

11 

6100 

L020 

188 

.7 

.8 

.6 

64.28 

L024 

106 

.6 

.7 

.6 

7131 

L027 

108 

.0 

1.4 

1.2 

7103 

1.024 

128 

.7 

11 

L7 

71.21 

L023 

181 

.8 

17 

12 

67.80 

L026 

108 

LI 

12 

1.4 

6188 

L024 

161 

.8 

L8 

1.1 

71.25 

L027 

118 

L0 

11 

L2 

5186 

L022 

1.83 

.0 

L4 

1.2 

7178 

L032 

121 

.7 

L4 

L2 

7107 

L042 

103 

.8 

L6 

1.8 

7161 

L041 

8  01 

.8 

L5 

1.8 

60.03 

L058 

168 

.8 

1.3 

1.0 

7L11 

L051 

143 

.7 

L8 

1.0 

68.40 

1  065 

238 

.6 

17 

18 

64.02 

1.073 

1.48 

.8 

1.8 

1.6 

65.78 

L076 

L34 

.7 

L5 

L2 

6118 

L082 

.02 

.8 

L5 

1.2 

6L04 

L080 

LSI 

.8 

L6 

L2 

67.85 

L086 

LOS 

<8 

L7 

L4 

5152 

L088 

.88 

4.81 

L20 

L76 

L04 

.74 

L43 

.07 

1.08 

1.58 

185 

5.21 

5.63 

7.57 

106 

11.34 

14.88 

14.64 

1100 

15.15 

17.38 

17.66 


.68 
121 
118 
182 
L24 
186 
6.10 
106 
106 
L85 
6.04 
4.51 
283 
125 
186 
4.74 
115 
126 
186 
173 


108 
10.88 
1106 
14.08 
1118 
14.25 
1183 
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I 

f 


k 

a 
I 


802 
944 
1006 
1061 
1120 
1222 
1369 
1516 
1570 
1609 
1642 
1677 
1707 
1787 
1771 
1801 
1880 
1859 


An*.  29 
Ang.  31 
Sept  3 
Sept.  7 
8ept  10 
Sept.  17 
Oct.  5 
Oct  15 
Oct  22 
0©».  27 
Oct  29 
Not.  2 
Not.  4 
Nov.  7 
Nov.  9 
Not.  12 
Not.  15 
Not.  17 


AfOyV. 

16 
16 
17 
17 
18 
18 

After  18 

...do  ... 

..  do... 

...do... 

...do... 

...do  ... 

..do  ... 

...do... 

..  do... 

...do... 

...do... 

...do... 


FteL 

7.8 
7.9 
7.5 
7.9 
8.5 
8.0 
7.1 
7.5 
7.6 
7.3 
7.7 
9.3 
8.3 
8.3 
7.8 
7.2 
8.5 
8.8 


Inckt 
9 

8 
8 


Lb. 
1.8 
1.6 
1.4 
L5 
2.2 
1.1 
1.0 
1.1 
1.0 
1.1 
.9 
1.5 
1.5 
LI 
.9 
.8 
LI 
LI 


Lb. 
1.3 
LI 
1.0 
1.1 
L3 
.8 

'.9 

.8 

L0 

.8 

L2 

LI 

L0 

.6 

.7 

.9 

.9 


Pr.eL 
62.24 
58.94 
58.12 
63.51 
69.70 
53.72 
44.54 
55.81 
61.68 
62  19 
59.75 
57.11 
59.17 
56.88 
51.41 
55.23 
60.72 
66.31 


1.083 
1.089 
L082 
1.087 
L078 
1.086 
1.087 
L088 
1.070 
1.089 
1.077 
L083 
1.080 
1.083 
L052 
1.088 
L075 
L068 


Pr.eL 
L06 

.96 
L09 

.86 
L18 
L05 
L08 
1.09 
L81 
L14 
LOO 

.91 

.97 
LOS 
104 

.71 
L10 
L54 


Pr.eL 
17.41 
17  88 

16.74 
18.30 
15  77 
16.88 
16.82 
16.69 
12.38 
17.99 
14.62 
16.16 
15.02 
15.26 
6.45 
15.14 
13.41 
1L68 


Pr.eL 
2.76 
8.78 
6.75t 
1.77 
3.22 
2.88 
174 
5.11 
3.62 
181 
8.92 
8.70 
8.68 
3.77 
6.29 
4.55 
4.42 
3.63 


Pr.eL 


1137 


15.09 
*i&87 


WHITE  LIBERIAN. 
Rush  G.  Leamino. 


1 

Jnoe  13 
June  20 
Jane  27 
July  16 

7 
7 
5 

1 

10 
15 
3.4 
6. 

.7 
.7 
L0 
.6 

86.80 
60.30 
70.00 
7192 

L017 
1.016 
L0I7 
L027 

.68 
1.19 
101 
4.46 

.12 
.84 

.10 
.46 

146 
L62 
1.78 
L40 

4 

7 

180 

1 

.6 

.5 

12 

July    5 

2 

3 

4.8 

.8 

3.8 

3.0 

68.56 

L024 

129 

.34 

1.90 

77 

July  11 

2 

2 

6.8 

.8 

1.7 

L4 

70.40 

1.027 

132 

L06 

109 

82 

July  11 

3 

2 

5.5 

.8 

10 

1.6 

70.41 

L025 

180 

1.56 

125 

84 

July  11 

4 

1 

8. 

.8 

L6 

L2 

74.14 

L021 

118 

1.26 

182 

85 

July  11 

5 

1 

8.5 

.5 

L6 

L4 

7182 

L028 

8.25 

1.98 

4.15 

138 

July  14 

6 

1 

7.7 

.7 

17 

1.8 

69;  23 

1.038 

115 

4.09 

.99 

223 

July  18 

7 

1 

9.4 

.8 

1.6 

L3 

60.33 

L047 

184 

6.94 

1.26 

253 

July  19 

8 

1 

8.6 

.8 

L5 

1.2 

7L83 

L036 

198 

7.15 

188 

836 

July  28 

9 

1 

8.6 

.8 

L5 

1.2 

68.21 

L054 

178 

9.08 

4.96 

391 

July  27 

10 

1 

15 

.8 

1.3 

LI 

65.79 

1.062 

148 

11.02 

1.66 

10,67 

604 

Aug.   1 

11 

2 

8.8 

.7 

12 

10 

68.75 

1.073 

L63 

14.60 

1.86 

1163 

681 

A*g.   8 

12 

1 

8.3 

.8 

1.6 

L4 

63.22 

1.075 

1.57 

14.86 

199 

1422 

668 

Aug.  13 

18 

1 

8.0 

.7 

L2 

1.0 

6168 

L072 

1.84 

16.35 

1.43 

763 

Aug.  19 

14 

1 

8.2 

.8 

L5 

LI 

65  48 

L082 

1.80 

16.59 

121 

16.72 

822 

Aug.  24 

15 

1 

8.6 

.8 

1.6 

1.2 

6181 

1.086 

1.11 

17.44 

187 

854 

Aug.  26 

15 

1 

8.5 

.8 

L6 

L2 

61.24 

1.086 

.97 

17.58 

108 

16.97 

893 

Aug.  29 

16 

1 

8.3 

.9 

L5 

L2 

58.90 

L079 

1.36 

15.49 

1.41 

14.56 

946 

Aug.  31 

16 

1 

8.7 

.7 

L4 

L0 

53.84 

LOW 

L10 

18.03! 

165 

1007 

Sept   8 

17 

1 

8.0 

.6 

.9 

.7 

54.92 

.91 

18.02 

7.29? 

1062 

Sept   7 

17 

1 

7.8 

.7 

L2 

1.0 

69,51 

1.095 

.95 

19.58 

175 

1128 

Sept  12 

18 

1 

7.6 

.6 

1.0 

.7 

65.72 

1.090 

L26 

17.82 

193 

1228 

8i-ptf7 

18 

1 

8.5 

.8 

L8 

L0 

50.64 

L080 

L27 

15.24 

186 

1370 

Oct     5 

Alter  18 

1 

7.4 

.7 

.8 

.6 

66.10 

L068 

1.11 

11.85 

106 

1516 

Oct   15 

...do... 

1 

9.0 

.8 

L2 

55.80 

1.082 

L27 

16.24 

4.20 

1571 

Oct   22 

....do  ... 

1 

9.0 

.7 

L8 

LI 

60.61 

1.080 

1.09 

15.12 

4.25 

1610 

Oct   27 

....do  ... 

1 

8.5 

.6 

LI 

.8 

50.00 

1.082 

L31 

15.82 

188 

14.81 

1643 

Oot   29 

....do ... 

1 

8.7 

.8 

L2 

1.0 

57.68 

1.071 

1.42 

1172 

1311 

1678 

Not.    2 

....do. .. 

1 

8.9 

.9 

L9 

L6 

66.00 

1.062 

117 

9.79 

171 

1XS 

1708 

Not.    4 

....do... 

1 

8.9 

.8 

.9 

.8 

5121 

L078 

1.61 

1157 

4.82 

1738 

Not.    7 

....do... 

1 

9.3 

.7 

1.1 

.9 

5LC6 

1.074 

LOS 

1189 

4.28 

1772 

Not.    9 

....do  ... 

1 

9.3 

.8 

L4 

L0 

6123 

1.071 

L43 

12  72 

4.80 

1802 

Not.  12 

...do... 

1 

as 

.9 

L2 

L0 

58.38 

L077 

.90 

14  24 

194 

14.47 

1831 

Not.  16 

....do... 

1 

9.0 

.7 

1.0 

.8 

58.83 

1.086 

.63 

16.60 

4.09 

16.98 

1860 

Not.  17 

....do... 

1 

7.4 

.9 

.7 

.6 

61.99 

L066 

104 

9.84 

177 

9.26 

390 
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BLACK  TOP. 
D.  tV.  Aiken. 


i 


1 


ft 

s 

I 


X 
3 


181 


224 
854 
955 
418 


764 


884 
846 
1008 
1063 
1124 
1224 
1871 
1517 
1572 
1611 
1644 
1679 
1708 
1788 
1778 
1803 
1883 
1861 


July  II 
July  6 
July  9 
July  11 
July  13 
July  U 
July  14 
July  18 
July  19 
July  19 
Only  28 
July  29 
July  28 
Aug.  8 
Aug.  13 
Aug.  19 
Aug.  24 
Aug.  26 
Aug.  29 
Aug.  31 
8ept  3 
Sept  7 
8ept  12 
Sept  17 
Oct  5 
Oct  15 
Oct  22 
Oct  27 
Oct.  81 
Nev.  2 
Nov.  4 
Nov.  7 
Nov.  9 
Nov.  12 
Nov.  15 
Nov.  17 


2 
8 
8 
4 
5 
6 
7 
8 
9 
9 
9 
10 
H 
12 
18 

n 

14 

15 
16 
17 
17 
18 
18 

After  18 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do  ... 

...do  ... 

...do... 


FmL  Inch* !  Lb. 


6.5 

7.5 

6.3 

5.8 

6. 

6.8 

6.5 

7. 

4.6 

5.5 

6.0 


.8 
L 
L 

.9 

L 
L 
.7 

:?. 

.6 

.8 


1  |    5.6 
1  |    5.5 

1  i    7.5 


6.8 
7.1 
7.1 
6.2 
7.6 
6.7 
6.6 
7.5 
6.8 
9.5 
12.0 
15 
12.0 
10.7 
8.9 
11.0 
120 
12.4 
10.2 
1L0 
8.5 


.8 
.8 
.6 
.8 

:i 

.6 
.7 
.8 
.7 
.8 
.8 
1.0 
LI 
LI 
.9 
LI 
.6 
1.2 
LI 
L2 
1.0 
L8 
.7 


LI 
3.0 
1.3 
L5 
1.4 
L6 

.8 
1.2 

.9 
L0 
L6 


L2 
1.3 
L8 
1.4 
2.0 
1.0 
1.1 

U 

1.5 
L2 
.9 
10 
3.9 
2.2 
2.2 
3.6 
1.4 
8.0 
2.9 
2.9 
L6 
12 
L0 


Lb. 
.9 

2.4 
L0 
L 
1.1 
L3 
.6 
.9 
.6 
.7 
L0 


Pr. 
67. 
66, 
67. 
73. 
70. 
71. 
7L 
70. 
65. 
67. 


::i 

i.8 ; 

1.0  ; 
1.5: 

•8 
.8  I 
.8 

d\ 

.8  : 

.7 
1.2 
2.2 
L7 
1.7 
2.1 
1.6 
2.2 
1.9 
2.0 
1.0 
L6 

.8 


78.48 
68.54  i 
63.77  | 
68.00 

5a  56 
66.08 

58!  94 
58.80 
64.46 
63.98 
50.46 
61.31 
67.44 
66.03 
59.81 
53.79 
6L81 
51.58 
55.86 
50.66 
47.51 
51.87 
59.51 


L030 
L080 
L023 
1.029 
L026 
1.032 
1.033 
1.042 
1.044 
1.045 
L061 
1  060 
L044 
1.049 
LOftl 
1.077 
1.086 
1.070 
1.087 
L091 
L085 
L074 
1.067 
1.086 
L066 
1.078 
1.074 
L068 
1.069 
L072 
1.070 
1.072 
1.060 
1.056 
1.061 
L054 


JY.ot 
2.06 

2.00 

8.05 

1.79 

3.52 

3.30 

3.81 

4.53 

2.45 

L89 

8.95 

4.21 

163 

L16 

141 

.73 

1.1$ 

L21 

.46 

.99 

.63 

2.03 

I  149 

.49 

.70 

.40 

138 

.50 

.47 

118 

.44 

.44 

.37 

.44 

.70 

L89 


Pr.eL  Pr.eL 
172  8.61 
L18  165 
.49  1.56 
1 80  6. 56 
1. 47  I  4. 10 
134  123 
145  '  8.45 


8.41  ! 
6.41  I 
729 

9.55! 
9.27 
6.25  i 
9.21 
10.07 


50 
8.20 
159 
Ltfl 
100 
186 
146 
130 


15. 17  j  1 94 
15. 32  ,  4. 33 
15. 47  L  77 
17.68  I  4.44 
19.20?  3  09 
17.03     7.22? 


14.08 
1L21 
17.01 
1158 
14.65 
12.11 
12.98 


132 
.12 
198 
140 
5.03 
4.22 
137 


Pr.ot 


1135     4.43 

1«»    OA    '    O    to 


1180 

153  , 

11.87 

4.27  j 

1185 

4.06 

1124 

4.32 

8.57 

4.20 

10.07 

160 

6.76 

4.89 

169 

194 


112 
144 


16.331 
15.07 


1L75 


1L49 
*il» 


1193 
1108 


BLACK  TOP,  TALL. 
.    D.  W.  AnosN. 


388 

July  26 

1 

10 

1.1 

19 

14 

61.06 

1.036 

1.81 

4.69 

147 

889 

July  26 

1 

19 

1.3 

19 

14 

5116 

LOW 

L56 

4.95 

1.85 

392 

July  27 

1 

15 

LI 

16 

10 

58.89 

1.089 
1.041 

1.87 

5. 66     1. 19 

461 

July  89 

1 

10.5 

L8 

18 

13 

67.38 

1.50 

5.49     4.96 

5.31 

467 

July  80 
Aug.    2 

1.041 

1  50 

5.72     4  45 

518 

4i  i 

11.6 

L2 

ID 

2.8 

59.69 

1.051 

L55 

7.52  1  L30 

462 

July  30 

1 

18 

L8 

11 

14 

60.00 

1.043 

125 

5.94  I  4.27 

4.49 

476 

July  39 
Aug.    6 

1.043 

134 

5  64     4.  29 

4  33 

553 

1 

1L4 

L2 

14 

18 

5108 

L050 

1.19 

7.93  j  4.50 

7.75 

583 

Aug.    8 

1 

10.4 

1.8 

18 

2.9 

6L14 

1.055 

L42 

9. 45     4. 53 

9.09 

671 

Aug.  13 

1 

1L6 

1.2 

3.6 

it 

6168 

L065 

125 

10.12 

4.20 

187 

766 

Aug.  19 

1 

1L6 

L9 

4.9 

56.69 

1.064 

L30 

10.93 

190 

la  27 

771 

Aug.  19 
Aug.  24 

1.064 

1  39 

1107 

1  58 

10.33 
13  41 

825 

1 

1L4 

LI 

12 

13 

5130 

L075 

1.08 

15.15 

165 

851 

Aug.  26 
Aug.  26 

1.078 

1  21 

13.83 

a  I* 

1115 

856 

1 

112 

1.8 

4.1 

13 

55.43 

1.077 

1.21 

14.28  '  176 

904 

Aug.  29 
Sept    9 

1 

117 

L0 

11 

1.5 

55.16 

L087 

.68 

16.75 

5.18 

1009 

11 

1 

110 

.9 

10 

1.3 

5141 

L065 

.78 

11. 97 

7.34? 

1182 

Sept  12 

13 

1 

10.2 

LI 

2.2 

1.4 

46.16 

1.070 

.87 

1127 

177 

1225 

Sept  17 

14 

1 

10.8 

L8 

14 

17 

5197 

L073 

.69 

1128 

173 

BEPOttT  Of  THE  CHEMIST. 

AFKICAK. 
W.  E.  Parks. 


531 


.J 

s 

a 


i 


I 


i 


i 


182 

16 

64 

87 

90 

141 

8X5 

2*6 

188 


July  16 
July  6 
July  9 
July  11 
July  12 
July  14 
July  18 
July  19 

.  July  23 

339  July  23 
964  I  July  15 
654  J  Aug.  5 

Sto  I  Aug.  IB 
Aug.  19 
Aug.  M 
Aug.2# 
Aug.  29 
Aug.  21 
Aug  31 

.  Sept.    8 

1064  !  8*pt  7 
1125  Sept  12 
1226  '  8ept  17 
Oct  6 
Oct  15 
Oct  24 
Oct  27 
Oct  31 
Not.  2 
Not.  4 
Not.  7 
Not.  9 
Not.  12 
Not.  16 
Not.  17 


924 
947 
1010 


1372 
1518 
1580 
1612 
1645 
1680 
1710 
1740 
1774 
1804 


1862 


Stage. 

2 
3 
3 
4 
6 
6 
7 
6 
9 
10 
11 
12 

8 

is 

15 

16 

16 

16 

17 

17 

17 

18 

After  18 

...do.... 

...do.... 

..do.... 

..do.... 

..do.... 

..do.... 

do.... 

do.... 

..  do.... 

..do.... 

..do. 


7. 
6. 

6. 

6.5 
7.6 
7.3 
7.7 
6.6 
7.2 
6.2 
7.4 
7.5. 
6.8 
8.0 
7.9 
7.3 
11.5 
7.7 

ao 

8.2 
10.6 
1L5 
11.6 
10.0 

8.1 
10.6 
10.5 

8.3 

8.0 
10.0 

75 
10.8 

7.7 

6.5 
10.0 

9.1 


Jnekt 
LI 
L 
.9 
.7 
.8 
.8 
.9 
.7 
.6 
.9 
.6 
.8 
.9 
.8 
.9 
.9 
1.0 
.8 
.8 
.7 
.9 

to 

LI 
L2 

.8 
.9 
.8 
.8 
.9 

L0 
.9 
.8 
.8 
.7 
.7 

LI 


Lb. 
L9 
2.5 
Lf 
L2 
L5 
L3 
1.6 
H 
.8 
L8 
LI 
1.6 
1.6 
L9 
L8 
2.4 
2.2 
L5 
L8 
LI 
1.5 
2.2 
3.2 
3.8 
L8 
L2 
L2 
LI 
L6 
L8 
L3 
L7 
LO 
.8 
.7 
L3 


Lb. 
1.5 
1.9 
LI 

.9 
L2 
L 
L8 

.8 

.6 
L4 

.8 
L2 
L2 
1.6 
L4 
1.6 
L9 
1.2 
L2 

.9 
1.2 
L8 
2.8 
8.1 

.9 
LI 
L0 

.8 
1.1 
L5 
L0 
L3 

.7 

.5 

.5 
LI 


Pr.tL 
68.99 
6L4B 
68.08 
66.67 
66.09 
69  07 
68.69 
69.11 
66.71 
66.88 
65.20 
68.83 
66.18 
63.68 
68.12 
65.88 
5a  82 
68.26 
61.48 
56.93 
56,53 
46.14 
57.46 
69.30 
68.06 
•2.07 
52.63 
56.67 
88.84 
60.85 
72.18! 
57.86 
62.81 
53.03 
45.86 
60.65 


JPr.et 
1027  |1.99 

i    aid  '   %    a* 


1.018 
L923 
L026 
1928 
L030 
L6B5 
L046 
1.447 
L942 
1.061 
LU60 
L046 
L068 
L057 
L0U2 
1.690 
L653 
L082 
L091 
L092 
L098 
L077 
1.087 
1.082 
1.084 
L061 
L080 
1.075 
1.077 
1.069 
1.083 
L066 
LOOT 
L068 
L066 


L84 

2.29 

L54 

3.10 

L79 

L99 

2.88 

2.93 

2.78 

2.32 

8.03 

2.92 

1.87 

2.96 

LOO 

.87 

2.65 

1.46 

8.16 

.84 

1.48 

1.82 

.57 

.98 

3.28 

9.071 

.60 

.60 

.71 

L63 

.92 

.64 

1.01 

.55 

L37 


Pr.eL 
2.45 
L28 
L30 
2.38 
L20 
8.25 
4.41 
6.96 
5.82 
4.76 
7.84 
6.52 
6.76 
11.78 
8.81 
16.18 
18.06 
a  57 
16.69 
16.71 
18.  33 
18  38 
15.70 
17.60 
15.36 
13.97 
2.03f 
14.51 
13.83 
14.20 
11.28 
15.11 
9.49 
10.52 
a  09 
10.94 


PtM. 
191 
1.64 
6.39 
8.17 
8.98 
2.77 
L04 
4..H6 
4.62 
4,40 
130 
♦.31 
L98 
173 
LOO 
L47 
117 
121 
L66 
160 
7.84? 
195 
L70 
3.12 
148 
4.33 
4.401 
197 
4.71 
4.58 
192 
4.33 
179 
426 
178 
4.01 


Pr.tL 


7.56 

i» 

1LU 


14.88 
16.22 


14.55 


1187 
14.05 
1188 
1L19 

"l59* 


10.65 


AFBICAN,  SHOST. 
W.  E.  Parks. 


826 
828 
859 
Mil 
1131 
1227 


Aug.  24 
Aug.  24 
Aug.  26 
Sept  3 
Sept  12 
Sept  17 


11.0 
7.8 
7.5 
7.5 
10 


L0  16 

.8  1.5 

.8  L0 

.7  |  LI 

.6  LI 


12 
1.1 


62.19 
66.18 
60.00 
51.36 
6L05 


1.078 
1.077 
1.067 
L074 
1.076 
L073 


L39 
L21 
.82 
3.40 
170 
L28 


11.45 
1143 
12.84 
11.94 
12.30 
12.12 


6.03 

4  31 

108 

191t! 

112 

4.12 


15.271 


WHITE  MAMMOTH. 
Amos  Carpenter's  Stork. 


46 

July    8 
July  12 

2 
1 

4. 

5. 

1. 

L2 

2.5 
1.7 

2.0 
1.4 

65.67 
67.58 

U012 

1.020 

1.11 
1.81 

.26    117 
.49  1  1.67 

88 

1 

393 

July  27 

2 

1       7.5 

1.1 

17 

12 

6152 

L033 

2.90 

156  |  2.05 

136 

414  '  July  28 

2 

1 

10 

1.2 

2.6 

11 

67.73 

1.1034 

114 

191     1.67 

119 

463 

July  30 

3 

1 

ao 

LI 

15 

10 

67.65 

1<034 

139 

1 01  1  4. 04 

193 

470 

July  36 
Aug.    5 

3 

4 

1.4B4 
L046 

3.51 
2.71 

103  j  180 
174     169 

2.87 

555 

1 

as 

1.2 

14 

10 

65.05 

196 

599 

Aug.    0 

6 

1 

9.0 

.9 

2.0 

L6 

'60. 17 

1^050  1  3.  28 

7.  71     1.  87 

7.15 

600 

Aug.    9 

6 

1 

9.3 

1.2 

2.5 

2.0 

69.35 

1. 040     1  52 

6. 18     2. 06 

6.02 

673 

Aug.  13 

7 

1 

8.5 

1.0 

14 

1.9 

66.47 

1.-054  !  1 17 

9.  55  !  1 74 

8,93 

708 

Aug.  19 

8 

1 

9.8 

LI 

15 

11 

70.35 

lMm  1  141 

1107  j  1.32 

10.96 

829 

Aug.  24 

9 

1 

10.0 

LI 

12 

L9 

66.47 

L4M* 

145 

1U  j  129 

1L75 
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WHITE  MAMMOTH— Continued. 
Amos  Carpentxb's  Sto*e— Continued. 


t 

•f 

* 

i 

m 

O 
N 

£ 
i 

& 
& 

8 

t 

> 

1 

« 

i 

s 

£ 

o 

.o 

.a 

* 

* 

I 

ft 

1 

! 

GO 

1 

s 

■a 

k 
i 

OQ 

l 

a 

i 

3 

— » 

a 

i 
i 

% 

8 

a 

c 

i 

1 

1 

Stage. 

Feet. 

Jneht 

Lb. 

Lb. 

Pr.et. 

Pr.et. 

Pr.et. 

Pr.et. 

Pr.et 

860 

Aug.  26 

9 

1 

9.7 

1.9 

2.2 

1.9 

65.56 

1.072 

2.88 

12.57 

2.80 

11.84 

896 

Aug.  29 

10 

1 

9.7 

1.0 

2.2 

L9 

62.08 

L078 

2.02 

14.12 

1.94 

18.60 

905 

Aug.  29 
Auk.  a  I 

10 
11 

1.080 
1.078 

1.90 
1.87 

14.03  ,  3.87 
16  06  !  2. 61 

948 

1 

9.8 

L0 

2.2 

2.0 

65.05 

952 

An  jr.  31 
Sept.    3 

11 
12 

1.078 
1.085 

1.89 
1.70 

15.40 
15.67 

2.21 
6.73? 

6.07! 

1012 

1 

9.4J 

1.0 

1.9 

1.6 

85.89 

1017 

Bept    3 
Sept    7 

12 
13 

1.083 
1.083 

1.27 
1.73 

16.53 
16.00 

6  76? 
2.40 

1065 

1 

10.2 

LI 

2.4 

"Hi 

""63.  ii* 

15.33 

1067 

Sept    7 
Sept.  12 

13 
14 

1.083  1  1.78 
1.080  :  1  62 

15.04  !  2.89 
15.  65     L  52 

15.14 

1126 

1 

10.2 

1.0 

2.1 

1.9 



63.64 

1234 

Sept  19 
Oct.     7 

15- 
After  18 

1 

1 

9.0 
10.0 

1.2 
1.2 

3.0 
2,8 

2.5 

2.0 

58.01 
50.89 

1.087 
1.082 

.82 
131 

1ft  29 
14.77 

7.27! 
3.65 

1406 

14.13 

1522 

Oct    17 

...do.... 

I 

10.2 

1.2 

2.0 

L8 

58.13 

1.069 

L16 

11.99 

8.78 

1581 

Oct.    24 

...do.... 

1 

as 

.9 

L6 

L2 

6*17 

1.061 

L31 

9.98 

3.97 

9.54 

1613 

Oct    27 

...do.... 

1 

9.0 

.8 

.8 

.5 

47.77 

L059 

L03 

7.89 

6.48 

1646 

Oct    81 

...do.... 

1 

9.5 

1.6 

8.0 

2.8 

50.59 
55.34 

1.074 

.94 

13.09 

4.78 

18.19 

1681 

Nov.    2 

...do.... 

1 

10.0 

.6 

.9 

.8 

L077 

.87 

13.51 

4.98 

1711 

Nov.    4 

...do.... 

1 

10.1 

1.2 

1.3 

.9 

66.74 

L063 

1.43 

10.94 

3  29 

11.18 

1741 

Nov.    7 

..  do.... 

1 

10.0 

L0 

1.6 

1.3 

58.27 

L074 

.58 

13.60 

4.02 

18.86 

1775 

Nov.    9 

...do.... 

1 

8.6 

.7 

1.3 

.9 

60.51 

L064 

.70 

10.96     4.45 

1806 

Nov.  12 

...do.... 

1 

9.7 

1.2 

1.9 

L7 

5R19 

L072 

.69 

12.49 

4.31 

1884 

Nov.  15 

...do.... 

1 

6.2 

.9 

L3 

1.2 

62.08 

L065 

.75 

11.44 

3.41 

11.59 

1868 

Nov.  17 

...do.... 

1 

7.8 

.7 

.7 

.6 

58.21 

L048 

2.50 

5.05 

4.42 

4.52 

OOMSEEANA. 
Blymtkb  &  Co. 


188 

July  18 

1 

1 

7. 

1.0 

1.9 

1.6 

70.48 

L027 

2.01 

2.32 

4.58 

19 

Julv    6 

2 

2 

6.8 

.8 

2.6 

L9 

64.71 

1.021 

L90 

1.55 

L79 

65 

July  11 

3 

1 

6.5 

.8 

1.2 

.9 

66.25 

L028 

2.26 

.68 

a  95 

89 

July  12 

3 

1 

4.8 

.8 

1.2 

.9 

66  96 

1.028 

2.39 

1.04 

a  23 

100 

July  13 

4 

1 

6. 

.6 

.9 

.7 

65.94 

L027 

3.43 

L36 

a  91 

142 

July  15 
July  15 

5 

1 

6.8 

.9 

L6 

L3 

68.15 

1.029 

1.88 

,2.86 

5.72 

148 

6 

1 

6.5 

.7 

L0 

.8 

67.57 

L026 

a  47 

1.23 

a  60 

226 

July  19 

7 

1 

8.5 

.8 

L8 

LI 

70  82 

L034 

4.U 

a  18 

L83 

257 

July  20 

8 

1 

9. 

.6 

J.O 

.8 

69.60 

L050 

1.46 

9.88 

a  44 

258 

July  20 

9 

1 

7.4 

.8 

1.4 

L0 

7a  39 

1.048 

2.38 

7.27 

8.27 

340 

July  23 

10 

1 

7.2 

.7 

1.1 

.8 

61.06 

L054 

.75 

9.75 

4.67 

394 

July  27 

10 

2 

as 

.9 

3.0 

2,4 

70.00 

1.047 

2.35 

7.25 

1.71 

a  73 

499 

Aug.    1 

11 

2 

7.6 

.7 

2.8 

L6 

66.71 

L089 

1.96 

5.67 

a  38 

a  io 

601 

Aug.    9 

12 

2 

7.0 

.6 

2.0 

L4 

•6.18 

L042 

a  57 

a  49 

1.88 

aw 

675 

Aug.  15 

13 

1 

7.4 

.8 

L8 

1.1 

6L66 

LOW 

.87 

ian 

a  79 

ia84 

769 

Aug.  19 

14 

1 

9.8 

.8 

1.7 

1.4 

6a  46 

1.077 

.81 

15.33 

a  66 

830 

Aug.  24 

15 

1 

9.2 

L0 

L8 

1.4 

66.29 

1.077 

143 

16.23 

.42 

LT.88 

862 

Aug.  26 

15 

1 

7.7 

.9 

L3 

LI 

6L52 

L078 

L49 

13.74 

a  61 

897 

Aug.  29 

16 

1 

8.7 

.7 

1.2 

L0 

62.79 

1.089 

L82 

17.76 

a  33 

laso 

949 

Aug.  81 
Sept.   3 

16 

1 

7.2 

.7 

1.0 

.8 

64.65 

1.070 

2.97 

13.49 

a  04 

11.35 

1018 

17 

1 

as 

.8 

L2 

1.0 

64  73 

L084 

1.60 

17.15 

a  69f 

la  49 

1066 

Sept   7 

17 

1 

10.0 

.8 

1.4 

L2 

66.95 

LOOT 

L07 

16.86 

a  20 

ia42 

1M7 

Sept  12 

18 

1 

as 

.7 

L4 

1.2 

62.21 

L072 

£44 

12.56 

1.79 

12.90 

1235 

Sept  19 

18 

1 

8.4 

.9 

L7 

L2 

66.49 

1.085 

.53 

16.50 

7. 80f 

1407 

Oot     7 

After  18 

1 

7.6 

.9 

.8 

.6 

4a  46 

L048 

.95 

17.22 

a  94 

1528 

Oct    17 

..  do.... 

1 

8.3 

.8 

.9 

.8 

5a  94 

L046 

3.60 

4.11 

a  12 

1582 

Oct    24 

...do.... 

1 

7.0 

.8 

.5 

.3 

41.39 

L025 

.60 

2.94 

3.44 

1614 

Oct   27 

...do.... 

1 

9.0 

.7 

.9 

.8 

65.23 

1.084 

2.44 

13.88 

a  97 

ian 

1647 

Oct.   31 

..  do.... 

1 

9.6 

.7 

1.4 

1.1 

6a  82 

1  054 

2.96 

7.70 

an 

7.45 

1682 

Nov.    2 

...do.... 

1 

10.3 

.7 

1.3 

1.1 

6L64 

1.058 

a  19 

9.22 

8.71 

a  67 

1712 

Nov.    4 

...do.... 

1 

8  5 

1.0 

L3 

L0 

55.38 

L066 

.97 

11.00 

4.39 

1742 

Nov.    7 

...do.... 

2 

9.2 

.6 

L3 

.9 

52121 

L050 

L03 

7.17 

4.47 

1776 

Nov.    9 

...do.... 

1 

6.5 

.8 

.7 

.6 

eaoo 

L037 

L63 

3.26 

4.46 
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«4 


*l 

<* 

% 

. 

•a 

1 

••» 

M 

"5 

f 

m 

W) 

t 

k. 

i 

i 

1 

1 

a 

i 

i 

p* 
8 

1 

Feet. 

lnehs 

X6. 

Lb. 

Pr.cL 

7. 

.9 

1.5 

1.1 

71.50 

6.5 

.8 

2.5 

L9 

64  08 

&5 

.8 

.9 

.7 

65.93 

6. 

.9 

L2 

.9 

7L98 

7. 

.9 

1.5 

LI 

7L57 

7.5 

.7 

1.0 

.7 

69.41 

7.3 

.7 

L 

.7 

67.77 

9.5 

'    .8 

LI 

.8 

56.34 

8.7 

.7 

L2 

.9 

7L19 

7.0 

.8 

L3 

.9 

70.24 

9.7 

.7 

.9 

.7 

52.17 

9.5 

.8 

1.6 

1.2 

67.52 

8.2 

.8 

2.9 

2.2 

63.41 

9.8 

.8 

^5.3 

3.9 

65.52 

9.4 

.7 

L3 

.8 

59.38 

10.4 

.7 

1.0 

.5 

42,14 

9.5 

.9 

L7 

L3 

62.52 

9.3 

.9 

2,1 

1.8 

58.35 

10.5 

.8 

L2 

.9 

48.78 

9.4 

.7 

1.2 

.9 

58.53 

9.0 

.7 

1.2 

.9 

59.29 

9.0 

.8 

L2 

.9 

60.94 

9.0 

.7 

L4 

1.1 

62  16 

&-9 

.8 

1.2 

.9 

56.01 

10.4 

L0 

1.8 

L5 

61.19 

10.6 

.9 

L6 

L3 

58.00 

9.8 

.8 

1.0 

.7 

49.16 

9.8 

.8 

L2 

.9 

60.14 

9.0 

.9 

L4 

LI 

62.50 

9.0 

L0 

1.7 

L4 

57.23 

7.2 

.7 

L4 

1.0 

5a  13 

&7 

.8 

1.4 

LO 

65.94 

9.5 

.9 

.9 

56.19 

8.8 

.8 

LO 

.8 

6L71 

9.0 

.7 

.8 

.6 

57.14 

9.0 

.8 

L3 

LI 

57.96 

1 

1 


a 

i 


184 

20 

66 

9i 

101 

144 

145 

227 

259 

260 

341 

395 

498 

606 

602 

676 

770 

832 

898 

950 

1014 

1069 

1128 

1236 

1408 

1524 

1583 

1615 

1648 

1683 

1713 

1743 

1777 

1806 

1835 

1864 


July  18 
July  6 
July  11 
July  12 
July  13 
July  15 
July  15 
July  19 
July  20 
July  20 
July  23 
July  27 
Aug.  1 
Aug.  2 
Aug.  9 
Aug.  15 
Aug.  19 
Aug.  25 
Aug.  29 
Aug.  81 
Sept.  3 
Sept.  8 
Sept.  12 
8ept  19 
Oct  7 
Oct  17 
Oct  24 
Oct  27 
Oct  31 
Nov.  2 
Nov.  4 
Nov.  7 
Nov.  10 
Nov.  12 
Nov.  15 
Nov.  17 


Stag* 

2 
3 
3 
4 
5 
6 
7 
8 
9 
10 
10 
10 
11 
12 
13 
14 
16 
16 
16 
17 
17 
18 
18 

After  18 

...do.... 

...do... 

...do... 

...do  ... 

...do... 

...do.... 

...do.... 

...do. 

...do. 

...do.... 

...do. 


L025 
L020 


Pr.cL  Pr.cL 
3.71 
2.07|       .53 


Pr.cL   Pr.ct. 

3.60   

2.78  j.. 


1.022 
L026 
L026 
L027 
L046 
L034 
L045 
LOGO 
L051 
L056 
L054 
1.051 
L068 
1.061 
L081 
L080 
L078 
L076 
L086 
L063 
L087 
L070 
L076 
L067 
L077 
L070 
L082 
L057 
L065 
L067 
L063 
LOS0 
L085 


2.53 
L86 
2.92 
8.53 
L55 
2.96 
3.14 
2.56 
3.26 
2.63 
L86 
L98 
L40 
2.12 
2.24 

.46 
L48 
L66 
L38 
a  52 

.69 
2.12 
L85 
L54 
1.33 
L16 

.37 
2.32 
L43 
1.28 
L17 
L34 

.31 


L64 
2,43 
1.20 
2.15 
5.74 
3.42 
5.47 
6.69 
7.59 
9.19 
a  00 
a  29 
1L56 
10.85 
14.67 
14.88 
14.20 
15.09 
16.99 
10.16 
16.23 
12.54 
13.24 
10.57 
13.89 
12.85 
15.80 
7.72 
10  48 
10.79 
15.55 
6.70 
15.45 


L26 

2.78 

L74 

2.69 

3.22 

a  35 

2.96 

4.94 

2.47 

2.81 

2.87 

2.76 

8.42 

L58 

2.97 

4.17 

4.86 

6.251 

2.76 

2.07 

7.45! 

2.58 

a  46 

4.52 
4.20 
4.02 
5.08 
4.15 
a  88 
3.48 
-L72t 
405 
5.03 
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7.07 
8,62 


7.51 
"ii'33 


16.24 

a  oc 


10.00 

13,67 
12.24 


6.49 
10.45 
10.24 


6.71 


47 

July    8 
July  18 
July  19 
July  20 
July  23 
July  27 
July  29 
July  25 
July  25 
July  28 
July  29 
July  '30 
Aug.   2 
Aug.   5 
Aug.   9 
Aug.  11 
Aug.  15 
Aug.  19 
Aug.  25 
Aug.  25 
Aug.  29 
Ang.  31 
Sept   3 
Sept    8 
Sept  12 
Sept.  19 
Oct     7 

2 
1 
1 

1 
1 

5. 

6.5 

6.7 

a 

7.8 

L 

L 
LI 
LI 
L0 

2.5 
L7 
L9 
2.0 
2.0 

L9 
L8 
L5 
L6 
L5 

67.20 
67.18 
67.48 
65.11 
6a  97 

L015 
1.085 
LOSS 
1.031 
L087 
L047 
L047 
L035 
L032 
L041 
L040 
L035 
L064 
1.061 
L058 
L068 
L078 
L071 
1.082 
1.083 
L080 
1.078 
L082 
L089 
L090 
L092 
L090 

L63 

2.16 

2.21 

1.88 

2.19 

2.38 

2.42 

a  54. 

2.72 

2.73 

2.91 

a27 

a  21 

1.76 

a  26 

a  01 

1.07 
L65 
L69 
L78 
1.50 
L10 
L79 
.83 
.80 
.84 
.51 

.79 
a  43 
a  42 
a  90 
5.24 
4.00 
7.32 
4.09 
a79 
a  49 
a  34 

a78 
a  78 

10.87 
10.  Tl 
9.04 
14.74 
ia42 
15.62 
1&07 
14.80 
ia85 
14.94 
17.86 
18.18 
17.92 
17.38 

180 
2.72 
L53 
2.40 
a  21 
5.98 
2.67 
a  60 
a  21 
a  06 
a  08 
a  33 
a  91 

4.62 
L85 
a  69 
2.56 

a  00 

2.65 
a  69 
3.28 
a  82 
7.161 
a  39 
a  85 
7*65! 
4.12 

196 
928 
270 
342 
443 

1 
2 
3 
4 
4 
4 
5 
5 
6 
5 

10 
11 
11 
12 
13 
14 
15 
16 
17 
Alter  18 

7.25 

445 
355 
358 
415 
434 

1 
1 
1 
1 

9.4 

a4 

8.7 
9.2 

L0 
.9 
.8 
.9 

1.8 
L6 
LI 
L6 

L4 

L2 
.9 
L8 

67.54 
70.54 
7a  19 
68.43 

7.21 
8.97 
a  18 
4.95 

a  00 

464 
507 
556 

603 
627 
677 
772 
833 
842 

1 
3 

1 
1 
1 
1 

1 
1 

a7 
10.0 
9.2 
10.6 
as 
9.5 
9.7 
10.5 

.8 
.8 
.9 
.9 
.8 
.8 
L0 
.9 

L4 
4.8 
L7 
L6 
L4 
L8 
L8 
L9 

1.1 

as 

L8 
1.2 
LI 
L5 
L4 
L6 

6a  48 
67.74 
68.77 
61.72 
09. 80 
65.40 
64.88 
59.63 

a  93 

"*iL06 

a  66 
a  82 

14.52 

"iais 

899 
951 
1015 
1070 
3199 
1237 
1409 

1 
1 
1 

1 
1 

1 
1 

10.6 
10,4 
as 
10,8 
10.5 

10.2 
1L2 

.9 
.8 
.9 
.9 
.9 
.9 
1.0 

L7 
L5 
1.7 
L6 
L6 
L8 
2.0 

L5 
L8 
L4 
L3 
L8 

L*. 
L5 

66.86 
54.3a 
64.09 
57.69 
6a  38 
52.74 

5a  02 

....••« 
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4 

<ft  , 

1 

at 

§ 
P 

* 

1 

3 
§ 

5 
& 

*3 

I 

6 

| 

P 

1 

• 

o 
ft* 

S 

s 

i 

-J 

4 

3 

e 

4i 

1 

1 

f 

P. 

M 

J 
5 

I 

8 

"3 

a 

I 

5 

I 

•** 

a 
s 

g 

1 

i 

a 
m 

% 

a 

• 

i 

1 

Stage. 

! 
I  Feet  Inch* 

Lb. 

Z*. 

Pr.ct 

Pr.cL 

IV.  ct 

Pr.cL  Pr.cL 

1525 

Oct    17 

Ailorl8 

1  !    9.5 

L0 

1.8 

1.3 

54.60 

L085 

.40 

16.30 

3.89 

1584 

Oct.   24 

...do  .... 

1     16,4 

L0 

1.9 

L6 

60.86 

L083 

.40 

15.78 

5.38 

1016 

Oct    27 

...do.... 

1       9.6 

L0 

L7 

1.4 

55.30 

1.086 

.47 

16.06 

6.33 

15.57 

1840 

Oct   81 

...do 

1     10.6 

1.0 

1.9 

1.4 

61.62 

L074 

.87 

13. 46  !  6. 02 

13.89 

1684 

Not.    2 

...do.... 

1 

16.6 

.8 

1.7 

1.3 

60.61 

L075 

.63 

13.67 

6.04 

13.62 

1714 

Not.    4 

...do.... 

1 

16.6 

.7 

LS 

LI 

55.73 

1079 

2.66 

12.04 

5,16 

1744 

Nov.    7 

...do.... 

1 

10.2 

1.0 

2,1 

1.6 

58.09 

1.086 

.24 

15.43 

5.16 

1778 

Nov.  Iff 

...do.... 

1 

16.9 

1.0 

1.8 

1.4 

58.95 

L082 

.26 

15.34 

4.27 

is."  15 

1807 

Nox.  12 

...do.... 

1 

10.3 

.9 

L6 

.9 

54.89 

L06i 

.53 

14.01 

4.93  { 

1636 

Nor.  15 

...do.... 

1 

10.6 

.9 

1.9 

LI 

60.58 

t076 

.36 

13.92 

3.88      14.21 

1865 

Not.  17 

...do.... 

1 

16.9 

.9 

1.6 

L3 

56,16 

L082 

.65 

14.89 

|i. ...... 

LINK'S  HYBRID. 
Edwin  Heniiy. 


48 
197 
229 

S 

U6 

489 


836 
900 

964 

1019 
1047 
1071 
1130 
1238 
1410 
1526 
1685 
1618 
1650 
1685 
1715 
1746 
1779 
1808 
1837 
1*66 


July  8 
July  18 
Jul>  19 
July  26 
July  27 
July  28 
July  29 
July  30 
Au£.  2 
Aug.  5 
Aug.  10 
▲«£.  16 
Aug.  19 
An*.  19 
Aug.  25 
Aug.  25 
Aug.  29 
Sep!  1 
Sept  5 
8ept  6 
Sept.  8 
Sept  12 
Sept  19 
Oct  7 
Oot  17 
Oct  25 
Oct  28 
Oct  31 
Nov.  2 
Nor.  4 
Not.  7 
Nor.  10 
Not.  12 
Not.  15 
Nor.  17 


1 
2 
S 
4 
5 
5 
6 
6 
7 
8 
9 

19 

10 

11 

11 

12 

13 

14 

14 

15 

16 

17 

After  18 

...do.... 

...do .... 

...do.... 

...do .... 

::f:::: 

...00  ... 

...do.... 
...do..., 
...do  .... 
...do... 


5, 

6.5 

7. 

7.7 

9  0 

9.7 


.7 
LI 
.9 

.8 

.a 

.8 


n 

1L1 


iii 

1L0 


IL1 
10.5 
1L2 


1L1 
1L0 
11.2 
11.8 
10.5 

9.9 
1L| 
1L0 

9.0 
1L2 
1L0 
1L2 
16.4 
11.0 
16.9 


.9 
.8 
1.0 
.9 
.9 


.9 


,9 
L0 

.8 
LI 
1.0 
LO 

.9 
L0 

.8 

.7 

.9 
L0 

.9 
L0 
L0 


L5 

ti 

L6 

1.7 


2.0 
3.6 
Lt 

l\ 


10 

L8 


L7 
L6 
1.7 


L5 
L8 
1.8 
2.1 
1.9 
1.8 
L9 
1.6 
1.6 
1.5 
1.8 
1.6 
1.5 
1.6 
L4 


LI 
L2 
L2 
L3 
L4 
L4 


1.6 
2.8 
.9 
L2 
L3 


L7 
L5 


L4 
1.8 
L5 


1.3 
L6 
L4 

1.7 
L5 
L8 
L4 
1.2 
LI 
L2 
1.4 
1.3 
1.1 
L5 
L0 


76.69 
72.45 
68.  U0 
68.52 
65.19 
67.64 


1.47 
2.19 


L917 

L025  ,  __. 
L080    2.13 

L047'  2.89 


61.69 
65.29 
63.72 
67.50 
63.39 


64.67 
64.04 


65.11 
63.20 
62.81 


64.69 
50.56 
55.21 
57.25 
52.91 
58.56 
66.83 
54.76 
59.75 
54.32 
58.93 
55.76 
58.18 
6L68 
5a  74 


1.040 
L047 
L052 
L662 
1.652 
1.664 
L669 
1.971 
LO  1 
L982 
L982 
L982 
L082 
1.069 
L088 
1.094 
1.086 
1.091 
L085 
1.088 
1.080 
L085 
L074 
1.679 
1.085 
1.074 
1.082 
L073 
L079 
L082 


2.72 

2.34 

2.48 

2.15 

2.61 

2.  TO 

L98 

2.06 

2.03  | 

1.60 

L69 

1.88 

L68 

1.21 

L55 
.66 

1.03 
.34 
.42 
.59 
.42 
.49 
.44 
.37 
.29 
.89 
.21 
.47 
.37 
.43 


2.22 
3.04 
4.34 
7.46 
7.21 
7.05 
7.90 
10.66 
8  01 
11.25 
12.22] 
12.79 
12.46 
15.73 
15.87 
13.58 
16.41 
18.05 
17.20 
18.86 
17.03 
18.28 
16.89 
16.13 
15.32 
16.22 
13.77 
14.92 
15.89 
13.11 
15.36 
12.15 
15.14 
15.68 


*» 
151 
L16 
3.14 
1.86 
2.22 
.71  f 
154  j 
3.06  i 
887  ; 
1.55 
2.54 

2.42  ' 
2.78  | 
2.64; 
164  i 
8.51  ! 

2.43  . 
3,36  ! 
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SUGAB  CANE— Continued. 
Ephraim  Link— Continued. 
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L027 
L043 
L045 
1.047 
L044 
L044 
LOSS 
1.063 
L061 
L068 
1.078 
L071 


L082JI   L13 


L076 
1.087 
L088 


2.99 
a  05 
a  51 
4.11 
a  73 

a  oi 

2.86 
4,02 
4.11 
3.95 
1.99 
1.77 
L35 
.93 
L08 


.81 
.92 
L61 


.48     4.12 
.58     L81 


.97  4.52 
Lll  ;  a 05 

.87  a41 

.92  2.52 

0,28  2.59 

a  01  2.15 

6.96  4.50  I 

6. .34  4.33  i 


a  18 

2.06 

a  so 

7.84 

1.83 

7.15 

11.51 

2.82 

11.69 

a  31 

1L18 

ia72 

L96 

11.43 

ia83 

an 

14.04 

law 

ao* 

12.29 

17.07 

L77 

14.72 

a  98 

.....!•• 

17.82 

a  06 

.....••• 

17.48 

2.70 

•• 
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If 
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a 

i 

' 

1 

1 

1 

1 

1 

1 

1 

i 

1 
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.2*"* 
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& 

a 

& 

Stag*. 

F-L 

Inch* 

Lb$. 

£6c 

Pr.et. 

Pr.et 

Pr.et 

Pr.1L 

Pr.*. 

1075 

Sept.   8 

-^^J7 

1 

11.0 

.8 

L6 

L8 

5a  16 

1.087 

L26 

16.93     a  88 

ia4» 

1169 

Sept  14 

18 

1 

8.6 

.8 

1.2 

.8 

60.10 

1.087 

.77 

1&28 

3.94 

1342 

Sept.  19 
Oct    11 

18 

1 

8.8 

.6 

.9 

.6 

67.76 

L077 

L09 

14.51 

a  84 

1464 

After  18 

1 

9.0 

.7 

L3 

.9 

63.79 

L076 

1.51 

15  84 

1.64 

1030 

Oct.    17 

...do  .... 

1 

8.7 

.9 

1.3 

LI 

44.86 

L075 

L51 

ia7o 

a  48 

""iaii 

1588 

Oct.    25 

...do .... 

1 

8.5 

.6 

1.4 

.9 

63.09 

L080 

L35 

15  87 

X86 

14.77 

1622 

Oct.   28 

...do.... 

1 

ao 

.5 

1.0 

.8 

57.06 

L071 

L44 

12.72 

a  86 

1X00 

1654 

Oct    81 

...do.... 

1 

8.1 

L0 

1.7 

1.2 

60.78 

1.065 

2.03 

11.48 

8.76 

10.99 

1689 

Nov.    2 

...do.... 

1 

9.9 

.7 

1.4 

1.1 

54.47 

L069 

2.23 

10.98 

4.09 

1719 
1749 

Not.    4 

...do.... 

1 

9.7 

.8 

2.0 

L4 

60.44 

L078 

1.61 

14.84 

8.85 

"*ii."32 

Not.    7 

..  do  .... 

1 

8.9 

.7 

1.4 

.9 

50.47 

L074 

L79 

13.11 

4.14 

1X95 

1788 

Not.  10 

...do .... 

1 

8.5 

,8 

1.4 

1.0 

60.36 

L078 

.86 

14.25 

4.28 

14.53 

1812 

Not.  12 

...do.... 

1 

7.6 

.8 

L0 

.8 

53.61 

L066 

2.15 

9.89 

4  14 

1841 

Not.  15 

...do.... 

1 

7.8 

.7 

.9 

.7 

68.25 

L071 

L22 

1X72 

a  66 

***iX65 

1870 

Not.  17 

..  do.... 

1 

9.1 

.7 

1.2 

.9 

66.89 

1.080 

1.14 

10.12! 

aoif 

14.61 

1871 

Not.  18 

...do .... 

1 

8.5 

.7 

LI 

.8 

6L37 

L076 

L88 

ia?5 

a  60 

ia47 

ni 

aw? 

ARD 

STY. 

F.  w. 

8tui 

HP. 

28 

July    6 

1 

9 

5.5 

.8 

2.4 

L9 

6a  48 

1.020 

a  12 

.74 

x» 

188 

July  18 

2 

1 

6.0 

.6 

.7 

.6 

7a  26 

1.025 

2.64 

.89 

481 

69    July  11 

8 

1 

6.5 

.9 

1.4 

LI 

7X40 

1.028 

an 

.74 

X74 

94  !  July  12 

3 

1 

6.6 

.7 

L2 

L0 

72.67 

L028 

i  06 

1.37 

a  88 

107     July  18 

4 

1 

6.7 

L0 

1.2 

L0 

73.08 

1.025 

a  29 

LOO 

X  81 

108     July  18 

6 

1 

7.0 

.9 

L3 

LI 

70.96 

L026 

ass 

.41 

4.73 

149    July  15 

6 

1 

8.5 

.8 

L8 

Lt 

64.20 

1.026 

4.82 

.81 

X87 

288     July  19 
263  ,  July  20 

7 
8 

1 

1 

8.8 

&4 

.6 
.8 

LI 
L6 

.9 
L3 

6a  51 
60.86 

L042 
L045 

a  «3 
ass 

4,92 

a  oo 

'xii* 

273    July  20 

9 

1 

8.4 

.6 

1.2 

.9 

69.80 

L042 

aM 

a  28 

a  03 

309    July  21 

9 
10 

1 

1 

9.0 

8.7 

.6 

.7 

L2 
L3 

L0 
LI 

70.02 
69,81 

L042 
L048 

a  36 
an 

aM 

7.23 

348    July  28 

"i'tt 

887    July  26 

10 

1 

8.6 

.7 

1.4 

1.2 

71  59 

L050 

8.27 
3*29 

7.89 

X19 

"""cii 

399  !  July  27 

10 

1 

8.7 

.7 

1.6 

1.3 

72.68 

1.050 

7.52     2.57 

7.46 

421     July  28 

10 

1 

8.5 

.8 

1.8 

LI 

69.69 

1.058 

2.95 

8.38 

X79 

a  89 

450 

July  29 

10 

1 

8.2 

.7 

L0 

.8 

71.55 

L056 

4.20 

7.58 

2.82 

560 

Aug.  5 

11 

1 

8.8 

.7 

1.4 

1.2 

65.42 

LOTS 

1.61 

14.54 

8.37 

..    . 

615 

Aug.  10 

12 

1 

8.1 

.8 

1.5 

L8 

67.07 

1.070 

a  47 

13.06 

L76 

ia20 

416 

Aug.  10 

12 

1 

9.0 

.8 

1.6 

1.4 

67.60 

L073 

2.28 

13.76 

1.76 

1X88 

685 

Aug.  15 

13 

1 

8.2 

.7 

2.0 

1.2 

61  19 

1.082 

1.01 

17.19 

1.62 

16.41 

778     Aug.  20 

14 

1 

8.6 

.8 

1.5 

LI 

58,41 

L083 

1.15 

16.40 

a  86 

lass 

840     Aug.  25 

15 

1 

7.7 

.7 

L2 

1.0 

6LU 

1.086 

L65 

17.25 

X28 

908     Aug.  30 

16 

1 

9.0 

.8 

1.2 

*  1.0 

60.25 

L088 

1.14 

17.46 

a  36 

""ii.'oi 

9Ti8  1  Sept.    1 

16 

I 

9.0 

.8 

L6 

\  1.2 

5a  60 

L087 

1.09 

18.13 

X86 

1024 

8ept   5 

17 

1 

9.0 

.8 

1.5 

L2 

60.72 

1.091 

1.51 

ia48 

X64 

1076 

Sept.   8 

17 

1 

9.2 

.8 

1.4 

L2 

63.87 

1.098 

L26 

ia8i 

X97 

*"ia7o 

1170 

8rpU14 

18 

1 

9.0 

.9 

1.8 

LI 

59.00 

L091 

L14 

ia6i 

3.16 

1243 

8epk  19 
Oct    11 

18 

1 

8.1 

.7 

1.2 

.9 

55.58 

L089 

.78 

17.40 

a  921 

1465 

After  18 

1 

ao 

.8 

1.4 

.9 

59.39 

1.086 

1.15 

17.18 

2.71 

1531 

Oct    17 

...do.... 

1 

9.5 

.8 

L3 

.9 

47.38 

1.081 

1.78 

13.90 

4.44 

1590 

Oct    25 

...do.... 

1 

9.0 

.9 

LI 

.8 

53.72 

1.071 

a  50 

11.11 

a  oi 

*"*9.*78 

1623 

Oct   28 

..  do.... 

1 

8.6 

.7 

L8 

L0 

5a  68 

1.084 

.88 

1&77 

4.56 

15.37 

1655 

Oct    81 

...do.... 

1 

ao 

.7 

L3 

.9 

61.22 

1.087 

L85 

12.04 

a  63 

11.76 

1675 

Not.    3 

...do.... 

1 

a7 

.8 

1.7 

1.2 

57  93 

1.074 

.81 

14.70 

X78 

iao4 

1720     Not.    5 

..  do.... 

1 

as 

.8 

1.1 

1.0 

54.48 

1.068 

1.42 

12.25 

2.80 

1L49 

1754 

Not.    8 

...do.... 

1 

10.0 

.6 

1.3 

1.1 

53.24 

L058 

L82 

9. 88  J  4. 25 

1784 

Not.  11 

..do.... 

1 

8.4 

.9 

1.6 

L2 

57.29 

1.080 

L04 

14. 29  |  8. 79 

""iais 

1818 

Not.  14 

...do.... 

1 

8.2 

.7 

1.0 

.8 

55.00 

1.071 

L52 

12. 19     a  42 

1X04 

1842 

Not.  16 

..  do.... 

1 

9.0 

.7 

1.0 

.8 

56.43 

1.073 

L53 

1X74     a76 

1X32 

1872 

Not.  18 

...do.... 

1 

8.6 

.8 

L0 

.7 

5L70 

L065 

L98 

X76i  4.59 

a  87 
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EARLY  ORANGE. 
I.  A.  Hedges. 
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CO 
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1 

Stage. 

Feet. 

Inch* 

Lbi. 

Lbi. 

Pr.cL 

Pr.cL 

Pr.cL 

Pr.cL 

Pr.cL 

51 

July    8 

1 

1 

4.5 

.8 

LI 

.0 

67.81 

L022 

2.45 

.81 

1.87 

1M 

July  15 

2 

1 

8.3 

.8 

1.4 

LI 

68.89 

L626 

3.65 

L85 

2.44 

234 

July  18 

3 

1 

8.0 

.9 

1.7 

L3 

69.15 

L835 

4.40 

2.11 

L82 

264 

July  20 

4 

1 

7.2 

.9 

1.4 

LI 

70.02 

L835 

5.18 

2.05 

2.12 

400 

July  27 

5 

1 

as 

.9 

1.9 

Lft 

71.01 

L041 

5.83 

8.24 

L20 

117 

421 

July  28 

6 

1 

8.4 

.8 

L5 

LI 

68.85 

L050 

5.65 

4.98 

2.42 

5.08 

tu 

Aug.    2 

6 

2 

16 

.8 

2.7 

2.6 

64.69 

L866 

4.29 

9.13 

188 

....  ... 

469 

July  80 

7 

1 

as 

.7 

1.4 

LI 

68.09 

L852 

5.64 

8.23 

4.76 

5.21 

flit 

Aug.  10 

8 

1 

8.2 

.8 

L4 

1.1 

62.72 

L673 

5.44 

10.69 

L67 

18.58 

686 

Aug.  15 

0 

1 

7.2 

.8 

1.9 

L2 

06.84 

L089 

2.88 

12.39 

L50 

1L91 

779 

Aug.  20 

10 

1 

18.3 

1.0 

3.8 

2.5 

65.39 

L071 

3.6t 

1L88 

3.28 

1L88 

841 

Aug.  80 
Sept   1 

11 

1 

8.0 

.8 

L8 

L4 

61.20 

L088 

3.83 

15.95 

181 

15.  a 

800 

12 

1 

8.5 

.8 

L5 

L2 

58.18 

L091 

2.46 

17.26  j  8.19 

18.74 

860 

18 

1 

9.2 

.8 

L7 

L2 

57.82 

L869 

2.61 

17.68     149 

1088 

8#pt   5 

14 

1 

It  2 

L2 

3.5 

2.9 

7L41 

L081 

5.78 

11 781 . 1 84 

1116 

1088 

Sopt   8 

15 

1 

9.0 

.9 

L5 

L3 

55.77 

L093 

2.29 

17.38     4.94 

17.88 

1171 

Sept.  14 

16 

1 

8.0 

.8 

LI 

L0 

51.49 

L092 

1.54 

18.20     161 

1260 

8«pt27 
Oct    12 

18 

1 

8.1 

.7 

L7 

LI 

55.84 

L083 

L52 

16. 57     3. 14 



1477 

After  18 

1 

9.7 

.8 

L8 

L8 

61.86 

L083 

1.38 

15. 81  .  2. 52 

1536 

Oct    18 

...do.... 

1 

8.8 

.9 

L5 

L0 

58,99 

1.079     L64 

14.72  '  2.50 

1183 

1501 

Oct    25 

...do.... 

1 

7.8 

.8 

1.3 

.8 

80.73 

L078  !  L36 

14. 69     3. 57 

1199 

1634 

Oct    28 

...do.... 

1 

10.3 

.8 

L6 

L2 

5L77 

L  077  '    .58 

14.99     4.57 

14.51 

1656 

Oct    81 

...do.... 

1 

8.0 

.7 

L3 

L0 

5a  88 

1.072     L59 

13.  U     4.23 

1133 

1680 

Not.    3 

...do.... 

1 

8.5 

.7 

L5 

LO 

53.76 

L079  1    .98 

14. 37     4 11 

14.08 

1721 

Not.    6 

...do.... 

1 

8.0 

.9 

1.7 

1.4 

66.80 

1. 050  1  L  21 

10.54  ,  2.98 

10.11 

1756 

Not.    8 

...do.... 

1 

7.4 

.8 

L4 

L2 

65.17 

L0M       .97 

9.68]  8.58 

8.89 

1785 

Not.  11 

...do.... 

1 

8.4 

.8 

LI 

.8 

55.52 

L058     L92 

a  23  !  8.86 

7.96 

1814 

Not.  14 

...do.... 

1 

T.5 

.9 

L4 

LI 

63.50 

L  068  I  1. 05 

12.45     2.88 

..  .... 

1848 

Not.  16 

..  do.... 

1 

T.8 

.8 

L4 

L2 

68.42 

L065  !  L38 

8.84  (  3.52 

144 

1878 

Not.  18 

...do.... 

1 

8.6 

.7 

L4 

L6 

67.87 

L081     L86 

14.01     4.51 

EARLY  ORANGE. 
H.  F.  D.  Daganbardt. 


81 

July    8 
July  19 

2 
•1 

4.0 
5.5 

L0 
.8 

15 
L8 

L9 
L0 

64.56 

66.38 

L017 

146 

.76 

108 
1.41 

288 

\ 

L  029  :  4. 59 

274 

Jnly  20 

1 

6.8 

.9 

L6 

L2 

66.78 

L035  1  5.25 

1.76 

127 

<*' 

JtOy  25 

2 

1 

7.4 

.7 

1.3 

1.6 

69.43 

1. 088  |  5. 57 

189 

184 

L81 

401 

Jnly  27 

3 

1 

7.8 

.8 

L3 

L6 

6136 

L043     6.44 

116 

1.88 

158 

428 

Joly  28 

4 

1 

11 

.9 

L6 

L8 

67.89 

L  050  !  121 

4.55 

129 

196 

447 

July  29 
July  29 

5 
5 

1.045 
1.045 

5.95 
5.86 

184 
4.04 

141 

L84 

451 

1 

10 

L0 

L7 

L4 

6109 

471 

July  80 

6 

1 

8.1 

.7 

L4 

1.6 

66.59 

L95I 

166 

150 

4.87 

128 

613 

Aug.    2 

6 

2 

16 

.8 

13 

16 

87.22 

1  069 

5.58 

7.44 

170 

478 

July  80 

7 

1 

14 

.8 

L6 

-1.8 

66.72 

L051 

189 

4.88 

4.76 

4.87 

618 

Aug.  10 

8 

1 

7.6 

.7 

L8 

t6 

58.69 

L  076  !  4. 24 

1131 

143 

1180 

687 

Aog.  15 

9 

1 

7.5 

.9 

LT 

L2 

66.42 

L069  '  191 

11.62 

1.86 

1L21 

780 

Aug.  20 

10 

1 

16 

.7 

L2 

L0 

6126 

1. 083     3. 98 

13.81 

169 

1165 

848 

Aug.  25 

11 

1 

17 

.8 

L7 

L2 

61  98 

L  088     181 

1154 

158 

1128 

910 

Aug.  80 

12 

1 

9.4 

.9 

L6 

L3 

59.96 

L  090     1 81 

1195 

171 

1187 

961 

Sept    1 

13 

1 

11 

.9 

L6 

L2 

5101 

L  091     1  56 

1193 

184 

1189 

1026 

Sopt    5 

14 

1 

7.8 

.9 

L6 

L2 

61.29 

L  076  !  3. 70 

11171 

164 

1170 

1084 

Sept    9 

15 

1 

19 

.9 

L2 

L9 

5105 

L086 

2  58 

1146 

198 

1172 

Sept  14 

16 

1 

8.0 

.8 

L3 

L0 

56.79 

1.089 

185 

17.79 

155 

1251 

Sept  27 

18 

1 

7.8 

.8 

1.4 

L0 

55.99 

L094 

1.39 

1115 

4.46 

1162 

1478 

Oct    12 

After  18 

1 

17 

.9 

10 

L4 

5a  86 

1.088 

1.58 

1172 

179 

1537 

Oot    18 

..  do.... 

1 

16 

.8 

L3 

.8 

5195 

1.078 

1.50 

1155 

159 

1198 

1592 

Oct    25 

...do .... 

1 

12 

.6 

LI 

.7 

56.00 

L075 

1.45 

1110 

4.61 

1825 

Oct    28 

...do.... 

1 

9.8 

.8 

L9 

LS 

5164 

1.087 

.M 

16  95 

4.76 

1158 

1857 

Oct    31 

..do.... 

1 

10 

.9 

L5 

1.2 

65.63 

1.003 

L04 

1L56 

4.44 

11  48 

1691 

Nov.    3 

...do.... 

1 

7.3 

.8 

1.5 

1.6 

57.67 

L072 

.89 

1167 

139 

1130 

1722  '  Nov.     5 

...do.... 

1 

11.0 

.8 

L8 

.6 

4113 

1.064 

.47 

11.02 

4.96 

1L07 

1756     Nov.     8 

..  do  .... 

1 

9.0 

.8 

L9 

L2 

55.45 

L077 

.84 

14.18 

4.61 

1194 

1786  i  Nor.  11 
1815     Nov.  14 

..  do.... 

1 

7.0 

.8 

.9 

.7 

5%  70 
5125 

L079 

.93 

14.52 

198 

14.18 

...do  .... 

1 

15 

.7 

L0 

.7 

L082 

1.01 

14.64 

408 

18U     Nov.  16 

...do.... 

1 

15 

.7 

.9 

.7 

55.14 

1.071 

1.26 

1139 

199 

...  .... 

1874     Nov.  18 

...do .... 

1 

15 

.7 

L4 

LI 

57.17 

L076 

1.21 

1189 

4.17 

14.11 

REPOBT  0?  THE  CHEMIST. 

ORAffGE  CAKE. 
Fitzgerald. 
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3 

•s 

! 

1 

4* 

s 

1 

i 

§ 

} 

I 
I 

i 

p 

f 
1 

I 

99 

M 

0 

O 

3 

I 

OQ 

i 

1 
a 

& 

i 

s 

i 

i 
i 

at 

I 

Stag*. 

Feet. 

Ineht 

Lb$. 

Lbs. 

iV.  cf. 

Pr.cL 

Pr.eL 

Pr.eL 

Pr.eL 

53 

July    8 
July  18 

2 

1 

4.5 
6.0 

.9 
.8 

2.5 
L* 

L9 

66.98 
65.08 

L020 
L832 

2.94 
4.91 

"".37 

2.01 
2.13 

206 

1 

906 

July  18 

2 

1 

6.0 

.8 

L6 

66.36 

1.029 
1682 

4.92 

.05 

2.59 

23$ 

Joly  19 

8 

1 

6.6 

.8 

Li 

1.0 

68.51 

4.96 

L12 

.84 

365 

Jug  20 

4* 

1 

6.8 

.9 

L4 

LI 

7L79 

L033 

5.26 

L10 

164 

275 

July  20 

5 

1 

7.3 

.8 

La 

.9 

71.39 

1.032 

5.51 

L26 

2.19 

349 

July  23 

6 

1 

7.7 

.8 

L4 

1.1 

70.95 

L040 

5.06 

3.67 

3.57 

402 

July  27 

7 

1 

7.7 

.6 

LI 

.9 

68.81 

L053 

5.54 

633 

1.90 

5.86 

515 

Aug.    2 

8 

2 

7.5 

.8 

3.0 

2.2 

68.94 

1.058 

4.88 

7.85 

2.20 

620 

Aug.  10 

9 

1 

7.0 

.9 

2.0 

L6 

65.27 

L069 

4.15 

12.06 

.95 

1L22 

688 

Aug.  15 

10 

1 

7.4 

.8 

L6 

1.3 

65.78 

1.073 

3.66 

12.83 

1.68 

12.66 

781 

Aug.  20 

11 

1 

7.S 

.8 

L3 

1.0 

64.17 

L086 

3.31 

15.22 

3.58 

15.16 

844 

Ang.  25 

12 

1 

9.2 

.7 

1.2 

.9 

57.44 

1.087 

3.27 

16.34 

1.63 

15.31 

911 

Aug.  80 
8epL    1 

13 

1 

9.1 

.8 

L5 

L2 

59.96 

L091 

2.97 

17.22 

2.81 

1187 

962 

14 

1 

8.8 

.7 

1.0 

.8 

56.11 

L093 

3.43 

17.38 

2.79 

16.41 

1027 

Sept.    5 

16 

1 

8.0 

.8 

it 

LI 

65.38 

L083 

3.56 

14.121 

3.09 

14. 60 

1066 

Sept    9 

16 

1 

9,0 

.8 

L0 

54.48 

L089 

2.00 

17.20 

4.67 

1173 

8ept  14 

It 

1 

11 

.7 

U 

.9 

60,35 

-  L084 

2.06 

16.79 

452 
5.  I7t 

16.13 

1252 

Sept.  27 

AJterll 

1 

.7 

L4 

.9 

4ft  29 

1.089 

L56 

16  68 
10.47 

1479 

Oct    12 

1 

6.0 

.9 

L6 

Li 

6A  40 

L066 

3.54 

2.01 

9.78 

1538 

Oct.    18 

...So .... 

1 

6.2 

.9. 

L,4 

L0 

58.07 

L081 

L73 

14.39 

2.93 

18.90 

1693 

Oct    25 

...do.... 

1, 

10.0 

L0 

2.'9 

L6 

6LQ1 

L087 

1.01 

16.2ft 

4.82 

1626 

Oot    28 
Oct.    31 

••.do  .... 

1 

9.8 

.6 

L4 

.9 

51.74 

1081 

.99 

15.24 

4.35 

14.71 

1666 

...do .... 

1 

9.6 

.6 

L7 

.« 

57.45 

LQ77 

L06 

14.02 

4.80 

14.10 

1092 

Nov.    3 

...do.... 

1 

10.5 

.9 

2.5 

60.59 

L079 

1.00 

14.96 

8.87 

14.46 

1723 

Nov.    5 

..do.... 

1 

6.6 

.7 

1.8 

L* 

57.19 

L06% 

.90 

14.86 

4.00 

14.81 

1757 

Nov.    8 
Nov.  11 

...do.... 

r 

8.0 

.9 

L6 

L2 

66.53 

L062 

L24 

11.54 

3.96 

10.60 

1787 

...do.... 

i 

11.1 

.8 

L6 

L2 

59.06 

L072 

1.16 

12.59 

3.92 

12.35 

1816 

Hot.  14 

...do.... 

l 

at 

.8 

L? 

.9 

57.84 

L  077 

.99 

13.60. 

4.62 

1646 

Nor.  18 

...do.... 

X 

7.0 

.7 

.0 

68.89 

L068 

L81 

1L45 

4.69 

10.99 

1876 

Nov.  18 

...do.... 

i 

66 

.7 

M 

.9' 

64.26 

L0t5 

L^41 

13.65 

3.77 

13.69 

KEEAZANA. 
Blymyzk  «fe  Go. 


189 

July  16 

1 

1 

60 

.5 

.8 

.6 

62.2] 

L026 

4.24 

3.11 

54 

July    8 

2 

2 

4s8 

L0 

2.9 

L8 

67.07 

1.023 

3.66 

.35 

2.83 

109 

July  12 

2 

1 

65 

.8 

L0 

.8 

65,79 

L027 

4.48 

.44 

3.35 

151 

Joly  14 

3 

X 

6.8 

.8 

1.3 

L0 

66.67 

L030 

4.55 

1.66 

2.57 

207 

July  16 

4 

1 

65 

.8 

k# 

.8 

70.43 

1.036 

4.97 

L15 

3.71 

237 

July  18 

5 

1 

t.O 

.7 

1.2 

L0 

69.19 

L038 

5.48 

L86 

.83 

266 

July  19 

6 

1 

7.4 

.7 

1.1 

.9 

68.10 

L040 

5.64 

2.78 

2.91 

276 

July  20 

7 

1 

68 

.6 

.9 

.7 

69.27 

L041 

5.58 

3,76 

2.71 

350 

July  23 

8 

1 

7.0 

.7 

L3 

.9 

69.41 

1.052 

5.38 

627 

3.46 

403 

Jnly  27 

8 

1 

7.0 

.6 

.8 

.7 

69.71 

1. 052 

5.60 

6  41 

2.35 

5.46 

424 

July  28 

9 

1 

7.2 

.7 

Li 

.8 

70.99 

L054 

617 

5.34 

2.77 

438 

July  29 

9 

....j. 

1.054 

622 

5.88 

1.75 

636 

494 

Aug.    1 

10 

2 

7.0 

.6 

2.0 

L5 

64.58 

1.064 

4.63 

9.33 

2.44 

8.94 

621 

Aug  10 

11 

1 

7.0 

.6 

LO 

.7 

60.19 

1076 

3.71 

13.24 

L45 

12.98 

689 

Aug.  15 

12 

2 

7.0 

.6 

L6 

L3 

66.70 

L657 

4.67 

7.59 

1.83 

128 

782 

Aug.  20 

13 

1 

18 

.8 

1.3 

LO 

62.24 

1.071 

2.12 

13.59 

2.46 

845 

Aug.  $5 

14 

1 

7.4 

.7 

L0 

.8 

6L53 

L065 

5.04 

10.48 

.59 

9.03 

912 

Aug.  30 
Sepl   1 

15 

1 

16 

.6 

.9 

.7 

61.96 

L081 

8.46 

14.50 

2.86 

14.07 

983 

16 

1 

41 

.8 

L0 

.8 

64.34 

L062 

5.00 

9.05 

1.47 

616 

1028 

ffept    6 

17 

1 

L0 

3.1 

2.5 

63,78 

1.089 

4.80 

15.85 

2.89 

15.15 

1086 

Sept    9 

17 

1 

li 

.7 

1.0 

.7 

65.16 

L069 

5.90 

9.95 

600 

9.09 

1174 

Sept.  14 

18 

1 

H 

.6 

.3 

.6 

81.53 

1.064 

L96 

15.05 

4.23 

1253 

8ept27 

18 

1 

18 

.7 

.9 

.7 

46  29 

1.080 

2.60 

14.14 

3.67 

14.21 

1480 

Oct    12 

After  18 

2 

10 

.7 

L4 

L2 

57.03 

LOTS 

2.67 

11.26 

612 

1530 

Oct    18 

..  do  ... 

L 

11 

.6 

.7 

.6 

5H.51 

L082, 

1.98 

15.25 

2.01 

13.66 

1504- 

Oct    25 

...do.... 

1 

.6 

.8 

.6 

60.42 

L058 

2.68 

a  68 

3.10 

7.94 

1627 

Oct    28 

::*:::: 

2 

13 

.6 

L4> 

L2 

69.70 

L072 

1.53 

12.22 

4.96 

It  62 
1672 

1661 

Nor.    1 

2 

10 

.8 

L7 

L3 

6L84 

L065 

L43 

11.41 

3.31 

1693 

Not.    3 

...do.... 

1 

*\ 

.6 

L3 

LI 

60.79 

L076 

.40 

14.59 

8.67 

14.49 

1724 

Nov.    5 

...do.... 

1 

.8 

L7 

1.1 

60.00 

L074 

1.24 

13.68 

LIS 

16  76 

1766 

Nov.    8 

...d*..-1 

1 

7.1 

.7 

LI 

1      .» 

»6L71 

L063 

1.54 

1L12 

4.23 

10.70 

400 
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NEEAZANA— Continued. 
Blymtzr  &  Co.— Continued. 


i 


1788 
1817 
1846 
1876 


Nov.  U 
Not.  14 
Nov.  16 
Nov.  18 


After  18 
...do... 
...do.... 
...do. 


FmL  Inch* 


8.2 
7.0 
10,6 
6.5 


L0 
.7 
•  • 

.7 


L5 
.7 

1.1 
.7 


I 


Lb*. 

L2 
.6 
.0 
.6 


I 


Pr.eL 

«4.  a 

65.28 
68. 28 
60.97 


1.073 
L068 
L080 
L070 


L65 
L52 
.50 
1.84 


Pr.ct. 
1L74 
11.47 
14.68 
14.28 


\Pr.eL 

a  72 

8.06 
4.68 
8.13 


Pr.eL 
11.20 
11.20 
14.40 
1L80 


WOLF  TAIL. 
E.  Link. 


66 

July    8 

1 

1 

4.5 

L0 

1.4 

1.0 

58.70 

L019 

LOO 

L04 

8.87 

277 

Jnly  20 

2 

1 

7.0 

.8 

1.0 

L* 

67.22 

L032 

2.64 

3.96 

2.34 

404 

July  27 

3 

1 

8.0 

.8 

1.5 

Lt 

ML  23 

1.048 

3.00 

5.62 

2.21 

6.84 

426 

July  28 

* 

1 

0.1 

.8 

2.0 

L6 

67.56 

L043 

2.60 

5.06 

2.62 

6.02 

458 

July  20 

5 

1 

9.6 

.7 

L3 

1.1 

67.65 

1.040 

8.88 

a  15 

8.12 

6.21 

516 

July  80 

5 

2 

10.1 

.8 

8.0 

2.4 

67.78 

L054 

8.14 

8.11 

2.55 

474 

6 

1 

10.1 

.8 

1.6 

L2 

68.67 

L063 

2.08 

7.93 

5.75 

7.76 

561 

Aug.    5 

7 

1 

10.3 

.8 

L2 

L0 

66.00 

L081 

2.82 

0.62 

4.83 

0.02 

622 

Aug.  10 

8 

1 

10.1 

.8 

L3 

LI 

65.77 

L066 

3.16 

12.27 

.98 

1ft  78 

606 

Aug.  16 

0 

1 

10.1 

.8 

L4 

1.1 

58.55 

L077 

1.00 

13.65 

2.79 

6.48 

788 

Aug.  20 

0 

1 

10.6 

.0 

L5 

1.8 

74.85 
55.02 

L065 

2.81 

12.04 

2.05 

10.07 

846 

Aug.  26 

10 

1 

10.7 

.8 

L6 

Lt 

L078 

2.51 

14.60 

1.82 

018 

&S3! 

11 

1 

10.8 

.8 

L2 

L0 

oa  32 

L086 

L80 

16.50 

8.20 

964 

12 

1 

10.5 

.0 

L7 

L4 

6L53 

1.087 

L55 

16  00 

8.21 

074 

8ept   1 

12 

L085 

L67 

16.06 

8.08 

1020 

Sept   5 

13 

i 

11.0 

.0 

2.8 

2.0 

64.82 

L084 

a  04 

14.411 

8.80 

1087 

Sept   0 

14 

i 

10.1 

.0 

L4 

1.1 

62.50 

LOW 

L53 

16.02 

6\40f 

1176 

Sept  14 

16 

l 

10.5 

.0 

1.4 

M 

60.77 

1.090 

LOO 

18.68 

6.501 

1264 

Sept  27 
Oct     3 

18 

l 

10.2 

.8 

L5 

L2 

54.00 

1.086 

L08 

16.55 

4.65 

1826 

After  18 

l 

10.5 

.8 

1  3 

L0 

53.87 

1.085 

.04 

1ft  10 

4.20 

1481 

Oct    12 

...do.... 

l 

1L2 

.0 

L4 

LI 

58.75 

L085 

L20 

15.60 

3.47 

1540 

Oct    18 

...do.... 

l 

11. 0 

.9 

L4 

LI 

50.85 

L088 

.51 

15.68 

8.57 

1505 

Oct    26 

...do.... 

l 

7.0 

.6 

.8 

.7 

56.77 

L078 

1.68 

13.83 

8.41 

^18. 87 

1628 

Oct    28 

...do.... 

l 

1L1 

L0 

L4 

L2 

sa  46 

L083 

.38 

15.72 

4.95 

•15.28 

1662 

Not.    1 

.~do.... 

i 

LL4 

.6 

L8 

L4 

57.66 

L079 

.41 

14.92 

4.17 

14.84 

1604 

Nov.    3 

...do .... 

l 

0.0 

.8 

L2 

1.0 

61.03 

1.004 

L85 

ia78 

8.56 

10.50 

1726 

Not.    5 

...do .... 

l 

1L0 

.0 

L7 

L6 

58.38 

L075 

.44 

13.41 

5.26 

1750 

Not.    8 

...do  .... 

i 

11.0 

.6 

L4 

L0 

57.26 

1.080 

.42 

14.62 

6.07 

1780 

Not.  11 

...do  .... 

l 

a7 

.0 

1.2 

LI 

60.61 

1.085 

.35 

15.21 

4.48 

16.11 

1818 

Not.  14 

...do.... 

l 

10.5 

.0 

L2 

L0 

56.86 

1.074 

.46 

13.88 

8.44 

13.80 

1847 

Nov.  16 

...do   ... 

l 

8.8 

.8 

.8 

.7 

57  28 

L066 

LOO 

8.01 

4.05 

1877 

Not.  18 

...do.... 

l 

1L0 

.0 

L8 

LI 

60.60 

1.070 

.80 

14.74 

5.07 

14.86 

GRAY  TOP. 
H.  C.  Sbalbt. 


56 

July    8 
July  16 

2 

1 

4.3 
6.0 

1.2 
.0 

2.8 
L8 

2.6 
L4 

66.67 
6L46 

L015 
L021 

L86 
8.57 

.49 
.05 

2.88 
2.40 

208 

1 

327 

July  22 

2 

1 

7.8 

.0 

L9 

L5 

66.64 

L083 

2.57 

8.07 

L88 

405 

July  27 

3 

1 

6.0 

.8 

L8 

L0 

66.67 

L084 

4.12 

2.73 

2.04 

2.81 

426 

July  28 

4 

1 

7.1 

.0 

L5 

L2 

60.90 

L044 

8.19 

5.62 

2.40 

431 

Jnly  28 

4 

L043 

8.49 

5.21 

2.42 

6.06 

475 

July  30 

5 

1 

7.6 

.9 

L8 

L8 

7a  oo 

L058 

4.21 

8.80 

8.58 

2.94 

610 

Aug.   2 

5 

2 

8.1 

.0 

8.1 

2.4 

65.62 

1.057 

2.42 

0.28 

8.28 

562 

Aug.    5 

6 

1 

&7 

.0 

L7 

L8 

53.28 

L044 

3.88 

4.88 

8.66 

4.65 

628 

Aug.  10 

7 

1 

8.4 

.8 

L8 

L0 

6616 

L040 

4.30 

6.22 

L56 

5.11 

607 

Aug.  16 

8 

1 

8.2 

.8 

L4 

L0 

64.46 

L060 

8.90 

0.18 

L68 

7.77 

784 

Aug.  20 

10 

1 

0.0 

.8 

2.0 

L5 

61.00 

L078 

2.72 

14.88 

2.88 

18.28 

786 

Aug.  22 

0 

1 

0.1 

.9 

2.1 

L7 

76.90 

L066 

8.67 

10.56 

121 

0.72 

705 

Aug.  22 
Aug.  26 

0 

11 

L066 
LOOS 

8.68 

4.57 

12.15 
0.65 

.51 
til 

0.73 

863 

1 

8.8 

.0 

L4 

L2 

60.65 

014 

Aug.  30 

12 

1 

0.4 

.0 

L6 

L8 

68.20 

L076 

3.61 

12  64 

8.06 

12.19 

073 

Sept   2 

18 

1 

8.2 

.9 

L6 

18 

60.16 

L084 

L87 

16.97 

4.20 

14.79 

1080 

Sept   6 

14 

1 

1L0 

L2 

8.3 

2.8 

6L71 

L080 

8.00 

13.86 

3.14 
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GRAY  TOP— Continued. 
H.  C.  Sbalkt— Continued. 


4 

* 

1 
! 

• 

1 

1 

3 

i 

| 

a 

1 
1 

\ 

i 

I 

1 

00 

i 

a 

! 

s 

1 

•** 

a 

i 

1 

1 

i 

1 

Stag*. 

FceL 

Inch* 

Lbt. 

Tim. 

Pr.cL 

Pr.cL 

Pr.cL 

Pr.cL 

Pr.cL 

1948 

Sept   6 
8ept   9 

14 

15 

L080 
L068 

3.00 
4.62 

1440 
9.65 

8.06 
4.92 

1068 

1 

9.2 

.9 

1.4 

L2 

68.57 

9.42 

1181 

8eptl5 

16 

1 

11.5 

L3 

3.8 

3.8 

59.53 

L075 

1.93 

18.96 

6.05 

18.56 

1266 

Sept  27 
Oct    3 

18 

1 

10.3 

L0 

2.5 

L9 

59.45 

L079 

L83 

14.35 

8.74 

14.41 

1837 

After  18 

1 

8.4 

1.0 

1.8 

L2 

57.97 

L083 

1.26 

15.78 

4.01 

1492 

Oct   14 

...do.... 

1 

10.0 

LI 

2.6 

2.0 

65.80 

1.069 

2.57 

12.41 

L81 

1&70 

1644 

Oct   19 

...do.... 

1 

9.1 

.9 

L2 

L0 

57.46 

L070 

2.74 

m67 

2.66 

10.03 

1598 

Oct  26 

...do .... 

1 

10.0 

.7 

L2 

L0 

57.43 

L086 

.57 

15.08 

4.70 

15.09 

1639 

Oct   28 

...do.... 

1 

8.6 

.9 

.9 

.8 

60.63 

L067 

1.82 

10.75 

472 

12.05 

1663 

Nov.    1 

...do  .... 

1 

10.4 

L4 

3.1 

2.6 

68.44 

L059 

L95* 

10.02 
fl.75 

2.80 

9.36 

1696 

Nov.   3 

...do.... 

1 

9.0 

.8 

L3 

1.0 

58.44 

1.063 

2.85 

L53 

9.31 

1726 

Nov.    6 

...do.... 

1 

10.5 

LI 

2.4 

L8 

65.77 

1.068 

.94. 

11.98 

5.08 

11.77 

1760 

Nov.   8 

...do.... 

1 

9.7 

.8 

1.7 

1.2 

64.95 

L055 

1.30 

8.93 

8.40 

1790 

Nov.  11 

...do.... 

1 

9.0 

.9 

:9 

.7 

52.85 

L061 

1.47 

9.66 

8.90 

9.19 

1819 

Nov.  14 

...do.... 

1 

aj 

L0 

L0 

.8 

60.22 

1.059 

I'2* 
3.04 

9.17 

8.66 

1848 

Nov.  16 

...do.... 

1 

8.9 

.7 

.9 

.7 

58.01 

1.060 

8.06 

4.08 

7.96 

1878 

Nov;  18 

...do.... 

1 

9.0 

L0 

L3 

LI 

64.27 

L062 

.83 

10.22 

4.58 

10.03 

LIBERIAN. 
Bltmtsr  &  Co. 


57 

July    8 

2 

4.3 

1.2 

3.9 

2.5 

7a  08 

1.014 

L92 

.28 

a  97 

278 

July  20 

1 

1 

6.2 

L0 

1.4 

1.1 

64.43 

1.034 

4,71 
5J  36 

a  41 

2.20 

406 

July  27 

2 

1 

6.5 

.9 

L7 

L3 

64.33 

L039 

a  08 

L81 

a  78 

427 

July  28 

3 

1 

6.8 

.8 

L9 

L4 

66.92 

L044 

6.44 

4.14 

a  24 

a  80 

440 

July  29 

3 

1.044 

5.77 

3.98 

a  08 

a  74 

520 

Aug.   2 

4 

2 

7.8 

.8 

ao 

2.2 

6a  43 

L046 

6.28 

3.27 

a  85 

568 

Aug.   6 

5 

1 

8.0 

.8 

L4 

1.1 

59.95 

L050 

7.26 

4.62 

a  si 

a  85 

628 

Aug.  11 

6 

1 

7.4 

.8 

1.5 

LI 

6a  05 

1.064 

6.63 

a  32 

ass 

7.20 

629 

Aug.  11 

7 

1 

7.6 

.8 

L5 

1.1 

56.36 

L071 

4.37 

10.93 

8.00 

10.73 

698 

Aug.  16 

8 

1 

8.2 

.9 

L7 

L3 

66.55 

L073 

4.54 

1L06 

2.68 

10.81 

785 

f  Aug.  20 

9 

1 

as 

.8 

L6 

1.3 

64.63 

L075 

4.62 

11.99 

a  is 

1L88 

864 

Aug.  26 

10 

1 

1L0 

L0 

2.5 

2.1 

67.01 

L070 

4.07 

U.83 

L29 

1L43 

915 

Aug.  30 
Sept    2 

11 

1 

8.5 

.7 

1.1 

1.0 

65.97 

L075 

5.58 

11.66 

a  so 

10.69 

974 

12 

1 

9.3 

L0 

2.0 

L7 

6a  14 

L078 

L21 

15.81 

a  oi 

1469 

1002 

Sept    2 

12 

L077 

1.47 

15.96 

a  so 

1031 

Sept    5 

13 

1 

10.8 

L0 

as 

ao 

67.77 

1.075 

a  741 

a  961 

a  27 

9.43 

laid 

1089 

Sept    9 

14 

1 

9.0 

.8 

L3 

LI 

67.62 

L081 

4.71 

iaoo 

a  65 

1182 

Sept  15 

15 

1 

7.3 

L0 

ao 

L7 

5a  04 

L081 

2.94 

14.23 

4.41 

1481 

1256 

Sept  27 
Oct     3 

18 

1 

ao 

.7 

L0 

.8 

54.72 

L083 

a  10 

16.22 

a  io 

1328 

Alter  18 

1 

9.0 

.9 

L5 

L2 

56.99 

L084 

L72 

15.77 

428 

1493 

Oct    14 

...do.... 

1 

9.0 

L0 

L7 

L4 

60.84 

L075 

3.02 

12.44 

a  68 

1545 

Oct    19 

...do.... 

1 

9.0 

L0 

1.6 

L2 

55.89 

1.076 

3.60 

1L80 

a  76 

1L50 

1597 

Oct    26 

...do  .... 

1 

9.3 

1.0 

1.1 

.8 

57.61 

L071 

L85 

10.66 

471 

10,97 

1630 

Oct    28 

...do.... 

1 

as 

.9 

L6 

1.3 

5a  04 

L076 

2.86 

ia27 

499 

9.65 

1664 

Nov.    1 

...do  .... 

1 

9.0 

L0 

1.9 

L4 

64.91 

L064 

2.98 

9.59 

a  36 

9.53 

1696 

Nov.    3 

...do.... 

1 

11.0 

L0 

2.2 

L7 

63.69 

1.042 

2.60 

433 

L92 

4.62 

1727 

Nov.    5 

...do .... 

1 

9.0 

.7 

1.4 

LI 

6a  00 

L069 

2.79 

1L15 

a  68 

1L46 

1761 

Nov.    8 

...do.... 

1 

9.0 

.7 

L3 

.9 

sa  01 

L066 

aw 

ia29 

a  ie 

a  97 

1791 

Nov.  11 

...do .... 

1 

1L0 

L0 

L6 

L4 

6a  07 

L072 

i77 

1L84 

a  70 

1L82 

1820 

Nov.  14 

...do.... 

1 

9.0 

.7 

1.2 

L0 

59.40 

L069 

a  49 

iao5 

a  17 

iasi 

1849 

Nov.  16 

...do.... 

1 

8.2 

.8 

.8 

.6 

5L48 

1.071 

.51 

12.22 

4.40 

1879 

'Nov.  18 

...do .... 

1 

ao 

.8 

t 

LI 

L0 

60.72 

L064 

a  97 

a  22 

4. 85 

a  13 

MASTODON. 
D.  W.  Aiken. 


44 

July    7 
July  16 

1 

2 

5.0 

L2 

as 

a7 

6&  67 

L016 

1.84 

209 

2 

1 

as 

.8 

L4 

1.1 

68.55 

L028 

a  73 

862 

July  25 

3 

1 

7.6 

LI 

2.6 

ao 

66.11 

L038 

4.73 

407 

4u}y  E 

3 

1 

7.5 

.8 

1.6 

1.2 

66.61 

L038 

ao7 

477 

July  80 

4 

1 

ao 

.8 

1.9 

1.5 

67.47 

LOSS 

a  43 

26  AG 


.82 

an 

LIS 

a  H 

a  86 

L91 

a  oi 

a  23 

ass 

a  84 

a  32 

a  69 

403 


REPOBT  OF  THS  COMMISSIONER  OF  AGRICULTURE. 


MABTODON-OnMnned. 
D.  W.  Ainv^-Cotitiiraed. 


* 

1 

4* 

| 

i 

i 

1 

* 

l 

I 

I 

a 

'£ 

1 

* 

4 

1 

f 

t 

I 
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u 

9"** 

i 

6 

l 

I 
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I 

1 

1 

i 

§ 

S 

1 

00 

! 

I 

1 

00 

i 

* 

BUg*. 

Fe*L 

Incki 

LU. 

Ife. 

Pr.*. 

Pr.cL 

Pr.eL 

\Pr.cL 

JV.«t 

521 

Aug.    2 

^4 

1 

10.0 

r  1.0 

17 

2.2 

7a  si 

1.084 

8.20 

168 

"140 

500 

Aug.    6 

5 

1 

0.5 

LI 

2.7 

12 

6a  55 

L040 

4.62 

4.75 

Lt$ 

189 

630 

Aug.  11 

6 

1 

10.5 

.0 

L6 

L8 

68.43 

L063 

4.21 

8.07     1.9$ 

T.75 

600 

Aug.  16 

7 

1 

11.6 

.0 

2.4 

2.0 

60.07 

L040 

6.01 

4.41 
7.75 

1.98 

174 

700 

Aug.  16 

6 

1 

10.5' 

.0 

L8 

L4 

60.76 

L067 

3.47 

108 

T.44 

787 

Aug.  22 

0 

1 

0.7 

.0 

2.2 

L7 

66.23 

4.25 

198 

L48 

196 

865 

Aug.  26 

10 

1 

12.5 

.0 

L8 

L5 

66.26 

1. 046  !  6. 00 

4.66 

1.00 

4.14 

016 

Aug.  80 
Sept    2 

11 

1 

0.0 

.7 

L7 

L3 

58.62 

1.075 

1.45 

14.80 

196 

1188 

075 

12 

1 

0.0 

.8 

L7 

1.4 

64.81 

L072 

1.20 

16.48 

185 

1147 

1082 

Sept    5 

18 

1 

11.2 

1.1 

2.5 

12 

65.58 

L074 

4.24 

11.80 

158 

JLS0 

1000  1  Sept    0 

14 

1 

11.4 

.0 

L0 

L7 

66.00 

1.073 

L51H 

14.27 

151 

1192 

1102  4  Sent    0 

14 

.... 



L51 

14.66  !  3.46 

1178 

1188 

Sept  15 

15 

1 

11.1 

1.0 

2.3 

10 

60.07 

1.064 

164 

11. 31     5. 08 

1257 

Sept  27 

18 

1 

12.0 

LI 

2.0 

1.6 

60.63 

1.080 

.70 

16. 07  :  3. 50 

..«•*... 

1820 

Oct     8 

After  18 

1 

0.2 

.0 

1.8 

L6 

51.72 

L082 

1.27 

15.01  ,  8.66 

1404 

Oct    14 

.  .do.... 

1 

12.0 

LI 

8.0 

18 

6171 

L053 

L58 

0.45    181 
6.54  j  173 

195 

1546 

Oct    10 

...do  .... 

1 

1L5 

L0 

2.3 

L8 

61.27 

1.040 

3.46 

6.48 

1506 

Oct   26 

..do.... 

1 

10.6 

1.3 

2.6 

11 

61.15 

L067 

L25 

1117  |  184 

1L59 

1631     Oct.    28 

...do.... 

1 

0.6 

.6 

1.3 

L0 

64.36 

L061 

132 

101  ,  4.35 

187 

1655     Not.    1 

...do  .... 

1 

11.0 

L3 

2.4 

11 

64.04 

L066 

1.81 

1L06     188 

1L72 

1697     Not.    8 

...do.... 

1 

8.5 

.oJ 

L5 

L2 

65.-64 

L055 

8.43 

7.43  1  3.17 

7.28 

1728     Nor.    5 

...do.... 

1 

as 

LI 

L0 

L6 

65.32 

1.047 

3.61 

5.01  !  3.55 

5.12 

1762     Nor.    8 

...do.... 

1 

0.7 

1.0 

L0 

1.4 

60.07 

1.056  1  3.24 

7. 87  ,  4. 18 

7.47 

1702  !  Not.-  11 

...do.... 

1 

7.3 

.7 

.7 

.6 

57.60 

1.058 

.64 

7. 02  !  5. 06 

146 

1821  ,  Not.  14 

...do.... 

1 

0.5 

.0 

L3 

L0' 

6126 

1.069 

1.07 

12. 15  t  3. 15 

1121 

1850  |  Not:  16 

...do.... 

1 

11.0 

L2 

2.0 

L8 

67.61 

L044 

3.65 

4.66  [  113 

446 

1880  1  Not.  18 

...do.... 

1 

12.0 

1.1 

1.0 

L5 

63.77 

1.069 

.81 

1L77     4.81 

1106 

HONDURAS. 
£.  Link. 


«3 

July    7 
Juty  28 
July  80 
Aug.    2 

2 

2.8  i 

LI 
LI 
LI 
.9 

17 
12 
13 
4.4 

10 
1.7 
L0 
3.6 

57.09 
67.77 
63.53 
6197 

L015 

1.01 

.« 

185 

i ;  is 

X      5.5 

1.032  ;  6.12 
1.03I'I  5.03 
L035     5.03 

L«6     104 

1.17 

478 

1.63 
L51 

LOO 
160 

.68 

522 

1 

2 

8.0 

632 

Aug.'ll 

2 

1 

7.5  • 

L3 

8.4 

17 

70.00 

1.045 

5.04 

5.04 

1.78 

4.18 

638 

Aug.  a 

8 

I- 

0.7  I 

L0 

17 

11 

6a  30 

L044 

6.25 

188 

L74 

111 

684 

Aug.  11 

4 

1 

8.51 

L3 

17 

19 

6178 

1.043 

5.21 

4.10 

158 

172 

701 

Aug.  16 
Auf.  16 

5 

1 

10.5 

.8 

10 

L7 

60.21 

1. 055     6. 12 

6.89 

LOS 

5.84 

702 

6 

1 

10.6 

.9 

13 

L8 

71.41 

L055  !  6.04 

5.98 

L75 

168 

788 

Aug.  22 

7 

1 

10.0 

L0 

18' 

12 

66.70 

L062 

4.47 

9.64 

LOO 

188 

SB 

Aug.  22 
Aug.  26 

7 
8 

L062 
1.061 

4.20 
5.86 

10.15 
a  30 

LOO 
L29 

188 

1 

11.5 

1.0 

16 

11 

66.70 

7.98 

Olf 

Aug.  30 

9 

1 

10.4 

LI 

15 

10 

62.82 

L072 

4.31 

11.89 

L99 

11.14 

076 

Sept.    2 

10 

1 

10.5- 

L0 

14 

11 

65.18 

L075 

1^2 

13.98 

189 

1128 

1001 
1038 
1091 

Sept   2 
Sept    5 
Sept   0 

10 
11 

L074 

3.43 

13.66 

1.96 

1197 

1 

10.8 

LI 

19 

15 

67.92 

L073  '  126 

1145     L92 

1L65 

12 

1 

10.0 

L0 

12 

10 

7L20 

1.065 

4.03 

9.54  1  141 

198 

1101 
1184 
1258 

Sept   9 
Sept  15 

J2 

1.065 

5.28 

1 79    1  u 

188 

13 

1 

10.7 

L0 

1.9 

L6 

50.56 

1.076 

155 

14.23  I  5.43 

UH 

8ept27 
Oct     3 

18 

1 

11.8 

L0 

4.4 

L9 

6185 

1.072 

156 

1158     153 

1177 

1336 

After  18 

I  1  10.8 

L0 

18 

L8 

67.28 

L079 

181 

14. 55     iU 

1495 

Oct    14 

...do.... 

1 

10.4 

.0 

L7 

L5 

67.34 

1. 048     4. 77 

4.64  ,  161 

4.63 

1547 

Oct    10 

...do..-. 

1 

0.6 

L2 

11 

L8 

68.11 

1.056     4.52 

6.77  1  110 

6.60 

1509 

Oct    26 

...do.... 

1 

10.8 

.0 

L7 

LS 

64.37 

1. 055  J  4. 17 

5.48     181 

a  02 

1632 

Oct    28 

...do.... 

1 

1    0.5 

.0 

1.J6 

1.2 

64.87 

1.054     4.67 

6.06 

160 

5.57 

1666 

Not.    1 

...do.... 

1 

10/8 

1.1 

14 

10 

64.15 

1. 048     4. 98 

4.80 

163 

4.63 

1608 

Not.    3 

...do.... 

1 

8.5 

.7 

L3 

L2 

60.67 

1.052  1  1.96 

103 

136 

7.73 

1729 

•Not.    6 

...do.... 

1 

1L0 

.9 

L6 

L5 

65.77 

L062 

4.38 

6V75 

184 

1        188 

1763 

Not.    8 

...do  .... 

1 

10. 6< 

L0 

12 

L8 

67.54 

L056 

108 

100 

165 

7.95 

1798 

Not.  11 

...do  .... 

1 

18 

.8 

LI 

.8 

51-93 

L048 

136 

5.10 

184 

103. 

168 

4.90 

1822 

Not.  14 

...do.... 

1 

10.9* 

LI 

11 

1.9 

65.69 

1  049 

110 

6.04 

108 

1851 

Not.  16 

...do.... 

1 

9.5 

.8 

L0 

.9 

64.83 

1.043 
L051 

138 

4.09 

4.46 

1881 

Not.  18 

...do .... 

1 

10.6 

LO 

L4 

L8 

65,22 

116 

114 

4.11 

187 

REPORT  OF  THE  CHEMIST. 

SUGARCANE. 
C.  E.  Millbb. 
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4 

u 

* 

1 

0 

i 

1 

4* 

ft 
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1 

| 

ft 

1 

1 

1 

a 

0 

1 

1 

I 

t 

1 
1 

1 
1 

.2"""* 

■ft 
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2* 
& 

1 

ft 

Stage. 

Feet. 

Inahs 

Tto. 

Lbi. 

Pr.eL 

Pr.ei. 

Pr.eL 

Pr.et. 

Pr.eL 

190 

July  16 

1 

1. 

6.0 

.7 

1.1 

.8 

71.12 

1088 

4.31 

a  4i 

a  64 

43 

July    7 
July    9 

9 

2 

5.0 

.8 

2.5 

2.0 

73.52 

1028 

3.48 

.27 

4.99 

92 

3 

1 

6.0 

.9 

1.1 

.8 

69.16 

1023 

3.66 

.67 

a  is 

110 

July  12 

4 

1 

7.0 

.9 

12 

.9 

72.92 

1026 

4.02 

.49 

4.11 

170 

Juty  15 

4 

1 

6.3 

.8 

1.3 

10 

6a  66 

1024 

2.78 

164 

a  88 

111 

July  12 

5 

1 

7.3 

.8 

1.4 

LI 

69.32 

1.027 

3.28 

103 

aoi 

171 

July  15 

5 

1 

6.0 

.7 

10 

.7 

61.85 

1029 

3.62 

121 

4.40 

210 

July  16 

6 

1 

6.0 

.7 

1.0 

.7 

65.90 

1029 

4.36 

.73 

2.34 

238 

July  18 

7 

1 

6.0 

.8 

.9 

.7 

02.95 

1046 

4.43 

4.96 

119 

267 

July  19 

8 

1 

5.5 

.7 

.9 

.6 

71 38 

1.045 

4.90 

8.74 

3.32 

279 

July  20 

9 

1 

6.6 

.0 

1.0 

.7 

62.87 

1048 

4.47 

a  70 

8.09 

326 

Jujy  22 

9 

1 

6.5 

.6 

1.1 

.8 

6a  83 

1048 

4.57 

5.84 

123 

408 

July  27 

10 

1 

6.2 

.7 

1.3 

.8 

6a  42 

1046 

3.92 

6.63 

1.97 

128 

623 

Aug.    2 

11 

1 

7.4 

.8 

1.5 

1.0 

6a  48 

1049 

3.44 

a  81 

a  24 

624 

Aug.    2 

12 

2 

6.2 

.6 

2.2 

1.3 

67.32 

1039 

3.24 

4.00 

191 

703 

Aug.  16 

13 

1 

M 

.7 

1.4 

1.0 

66.85 

1.064 

3.58 

9.57 

192 

789 

Aug.  22 

14 

1 

8.0 

.8 

1.7 

12 

66.60 

1073 

2.62 

18,56 
12.27 

123 

1192 

867 

Aug.  26 

15 

1 

10.1 

.9 

2.6 

2.0 

67.00 

1070 

3.56 

148 

1125 

918 

Aug.  30 
Sepi    2 

16 

1 

7.4 

.6 

.9 

.6 

54.94 

1081 

173 

15.49 

146 

14.89 

977 

17 

2 

7.0 

.8 

2.1 

1.5 

62.66 

1072 

4.30 

1132 

ao6 

1109 

1034 

Sept    6 

17 

1 

8.4 

.7 

1.8 

L0 

61.47 

1082 

1.61 

17.99 

124 

1092 

Sept    9 

18 

2 

6.0 

.7 

1.8 

1.0 

59.53 

1.073 

5.18 

9.80 

4.40 

1186 

Sept  15 

18 

1 

7.7 

.7 

10 

.8 

63.11 

1070 

a  73 

1114 

a  82 

10.59 

1269 

Sept  27 
Oct     3 

18 

1 

8.0 

.7 

.9 

.7 

61.82 

1070 

3.32 

1154 

a  17 

1331 

After  18 

1 

10 

.7 

L0 

.7 

57.98 

1.088 

166 

16.22 

4.17 

1496 

Oct    14 

...do.... 

1 

8.2 

.8 

.9 

.8 

56.11 

1067 

2.46 

10.19 

a  28 

177 

1648 

Oct    19 

...do  .... 

1 

7.0 

.7 

.8 

.7 

50.16 

1075 

122 

13.32 

a  08 

1600 

Oct    26 

...do.... 

1 

ao 

.7 

1.1 

1.0 

59.73 

1Q& 

2.92 

9.85 

a  84 

1161 

1636 

Oct   29 

...do.... 

2 

6.5 

.8 

1.2 

1.0 

61.53 

1.052 

a  18 

a  29 

156 

1667 

Nov.    1 

...do  .... 

1 

ao 

.9 

1.0 

.9 

67.28 

1055 

2.78 

7.60 
a  49 

160 

7.49 

1699 

Nov.    3 

...do.... 

1 

10.0 

.9 

1.6 

L0 

64.13 

1.057 

a37 

a  oi 

108 

1730 

Nov.    5 

...do.... 

1 

aft 

.7 

1.2 

10 

61.02 

1044 

165 

a  36 

167 

5.62 

1764 

Nov.    8 

...do.... 

1 

a7 

.6 

1.1 

1.0 

61.84 

1062 

2.86 

10.10 

a  73 

9.76 

1794 

Nov.  11 

...do.... 

1 

9.5 

.9 

10 

.9 

64.17 

1046 

1.58 

a  33 

4.32 

1823 

Nov.  14 

...do.... 

1 

&4 

.7 

.8 

.7 

6a  72 

1059 

2.93 

a  79 

a  15 

143 

1852 

Nov.  16 

...do.... 

1 

9.2 

.8 

1.8 

.9 

6116 

1056 

a  76 

7.80 

aor 

7.45 

1882 

Nov.  18 

...do.... 

1 

7.5 

.8 

.8 

.7 

61.87 

1051 

a  03 

a  86 

8.66 

144 

HYBRID  No.  4. 
Will  N.  Wallis. 


24 

July    6 

1 

2 

10 

.9 

13 

18 

6115 

1.016 

171 

.23 

177 

70 

July    9 

1 

1 

as 

1.0 

1.5 

12 

6a  11 

1020 

3.18 

.42 

2.77 

112 

July  12 

2 

1 

ao 

.9 

11 

1.0 

7L46 

1019 

aoo 

.37 

185 

113 

July  12 

3 

1 

15 

.9 

16 

10 

71.25 

1019 

a87 

.05 

181 

114 

July  14 

4 

1 

7.8 

.7 

18 

10 

73.89 

1020 

3.49 

.11 

5.95 

211 

July  16 

5 

1 

16 

.8 

16 

1.1 

7L43 

1028 

4.74 

.23 

3.24 

212 

July  16 

*6 

1 

as 

.8 

18 

14 

70.08 

1029 

4.67 

.13 

8.55 

239 

July  18 

7 

1 

17 

.8 

17 

13 

6a  38 

1.034 

5.67 

156 

1.59 

280 

July  20 
July  22 

8 

1 

17 

.8 

1.7 

1.4 

69.62 

1.036 

5.61 

.22 

4.44 

310 

8 

1 

9.0 

.8 

16 

12 

63.21 

1.041 

134 

181 

1  »9 

325 

July  22 

9 

1 

9.0 

.8 

16 

13 

70.02 

1040 

5.11 

3.81 

2.85 

409 

July  27 

10 

1 

18 

.7 

17 

1.3 

70.37 

1.045 

4.96 

6.75 

173 

5.52 

492 

Aug.    1 

11 

2 

9.5 

.9 

18 

10 

7a  57 

1057 

3.96 

183 

139 

114 

496 

Aug.    1 

11 

1.041 

3.66 

a  51 

3.33 

525 

i11*,? 

11 

2 

9.7 

.8 

3.5 

16 

66.24 

1.060 

147 

a  oi 

3.37 

636' 

Aug.  11 

12 

1 

9.2 

.8 

1.5 

1.0 

69.05 

1065 

3.34 

11.66 

2.37 

11.25 

642 

Ang.  11 

11 

1 

9.5 

.7 

1.1 

.8 

6132 

1.059 

128 

7.38 

115 

199 

704 

Aug.  16 

18 

1 

10 

.8 

17 

1.2 

6a  25 

1070 

3.27 

1120 

143 

11.43 

790 

Aug.  22 

14 

1 

17 

.8 

15 

.9 

6100 

1066 

3.00 

1178 

118 

1104 

868 

Aug.  26 

15 

1 

10 

.8 

18 

10 

65.06 

1073 

143 

1139 

.66 

12.70 

919 

Aug.  30 
Sept    2 

16 

1 

9.7 

.8 

1.8 

10 

57.92 

1.077 

166 

14.22 

2  71 

13.88 

978 

17 

1 

15 

.9 

14 

11 

61.20 

1080 

160 

1156 

150 

14.40 

1035 

Sept    5 

17 

1 

ix 

.8 

1.3 

11 

59.95 

1.083 

142 

1109 

172 

1093 

Sept    9 

18 

1 

17 

.9 

15 

12 

6178 

1077 

i* 

1106 

128 

iiti 
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% 
B 

a 

1 
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1 

P 

3 
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H 
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s 

"5 

s 
I 

% 

o 
o 

p 

O 

& 

i 

S 
1 

Stage. 

Feet. 

IflCfo 

Z6f. 

Xdf. 

JY.  <*. 

iV.cL 

Pr.ct. 

Pr.ct 

Pr.ct 

1186 

Sept 

15 

18 

1 

S.7 

.6 

1.0 

.0 

62.24 

L070 

3.82 

11.65 

3.68 

1332 

Oct. 

3 

After  18 

1 

10.0 

.8 

L4 

1.1 

63.72 

1.071 

4.14 

11.70 

2.74 

1L04 

1509 

Oct 

15 

...do.... 

1 

9.9 

.9 

L2 

.8 

59.73 

1.052 

3.98 

6.50 

2.97 

5.15 

1549 

Oct 

19 

...do.... 

1 

9.3 

.9 

LI 

.9 

55.68 

1.055 

4.12 

6.77 

2.47 

6.06 

1601 

Oct 

26 

...do  .... 

1 

a« 

.9 

L3 

1.0 

60.18 

1.059 

4.40 

7.32 

3.29 

6.94 

1636 

Oct. 

29 

...do.... 

1 

9.0 

.8 

L3 

.8 

€0.58 

1.055 

4.20 

6.32 

3.46 

1068 

Nov. 

1 

...do.... 

1 

10.8 

.8 

1.4 

1.0 

60.22 

1.051 

3.75 

6.55 

8.21 

6.09 

1700 

Not. 

3 

...do.... 

1 

8.0 

.8 

L2 

1.0 

64.57 

L046 

L87 

7.56 

3.21 

7.55 

1731 

Nov. 

5 

...do.... 

1 

9.7 

.8 

L3 

L0 

58.91 

L061 

3.38 

8.97 

3.53 

8.49 

1765 

Nov. 

8 

:::S:::: 

1 

10.0 

.7 

1.4 

.9 

60.18 

1.046 

4.43 

5.11 

2.21 

8.87 

1795 

Nov. 

11 

1 

7.0 

.7 

1.6 

1.2 

61.42 

1.049 

4.38 

4.66 

3.40 

8.86 

1824 

Nov. 

14 

...do.... 

1 

0.6 

.9 

1.2 

.9 

6a  14 

1.053 

3.52 

6.88 

2.94 

6.50 

1853 

Nov. 

16 

...do.... 

1 

6.7 

.8 

.9 

.8 

65.86 

1.052 

1.29 

a  19 

3.49 

1883 

Nov. 

18 

...do.... 

1 

9.6 

.9 

.9 

.7 

57.14 

L040 

3.66 

3.06 

4.82 

2.29 

WHITE  IMPHEE. 
John  N.  Bargee. 


41 
115 
213 
281 
311 
323 
363 
410 
454 
526 
570 
635 
705 
792 
869 
920 
979 
1036 
1094 
1187 
1333 
1510 
1565 
1602 
1637 
1669 
1701 
1732 
1706 
1796 
1825 
1*54 


July  7 
July  13 
July  16 
July  20 
Jaly  22 
July  22 
Jaly  25 
July  27 
July  29 
Aug.  2 
Aug.  6 
Aug.  11  i 
Aug.  16  , 
Aug.  22  | 
Aug.  26  ! 
Aug.  30  i 
Sept  2 
Sept  5 
Sept  9 
Sept  15 
Oct  3 
Oct  15 
Oct  22 
Oct  26 
Oct  29 
Nov.  1 
Nov.  3 
Nov.  5 
Nov.  8 
Nov.  11 
Nov.  14 
Nov.  16 


1  I 
2 
3 

3  ! 
4 

r> 

5 

6 

7 

8 

8 

9 
10 
11 
12  I 


13 

14 

15 

16 

After  18 

...do 

. ... 

...do 

.... 

...do 

.... 

...do 

. ... 

...do 

.... 

...do 

.... 

...do 

.... 

...do 

.... 

...do 

.... 

...do 

.... 

...do 

.... 

3 

8.0 

1 

5.0 

1 

5.8 

1 

6.3 

1 

7.4 

1 

7.5 

1 

7.4 

1 

7.9 

1 

7.8 

2 

8.0 

1 

8.0 

1 

7.1 

1 

7.8 

1 

7.5 

1 

8.2 

1 

8.7 

1 

7.7 

1 

9.2 

1 

8.7 

1 

7.8 

1 

8.3 

1 

8.0 

1 

&3 

1 

8.0 

1 

7.6 

1 

7.6 

1 

9.5 

1 

6.7 

1 

4.3 

1 

8.5 

1 

8.0 

1 

9.5 

2.8 
1.3 
L3 
L0 
1.4 
L7 
1.2 
1.2 
1.8/ 
2.8 
Lb 
1.0 
2.1 
L7 
1.4 
1.3 
L4 
1.5 
1.6 
L4 
1.7 
LI 
1.2 
L0 
L2 
L3 
2.0 
1.0 
LI 
L4 
L0 
.9 


2.1 

63.49 

1.021 

2.38 

.89 

2.87 

.9 

60.81 

1.025 

3.45 

1.06 

2.31 

L0 

67.33 

1.030 

4.12 

.90 

a  13 

.8 

66.57 

1.032 

4.23 

1.04 

4.23 

L0 

68,51 

1.037 

4.18 

8.80 

2.19 

1.2 

7L07 

1.037 

4.22 

3.55 

2.01 

.8 

65.70 

1.044 

3.98 

5.55 

2.84 

.9 

71.43 

L042 

8.97 

5.74 

L51 

1.0 

68.36 

1.054 

4.68 

7.41 

a  42 

2.0 

66.29 

L065 

3.01 

a  85 

4.85 

1.2 

65.33 

L066 

3.40 

1L47 

a  95 

.6 

57.00 

1.077 

3.25 

14.84 

a  46 

1.5 

66.91 

L068 

2.57 

12.40 

L84 

1.1 

70.02 

1.051 

2.74 

8.58 

L62 

1.1 

64.60 

L079 

1.77 

15.52 

1.67 

1.1 

58.33 

L082 

L15 

16.85 

a  25 

1.1 

65.05 

L074 

1.47 

14.97 

a57 

1.2 

60.95 

1.088 

L20 

18  24 

a25 

L3 

61.06 

1.089 

L48 

19.25 

a  4i 

1.1 

57.02 

1.083 

.86 

16.73 

4.38 

1.0 

56.77 

1.085 

L20 

16.35 

4.15 

.8 

64.03 

L045 

1.07 

7.27 

a  14 

.9 

63.13 

1.055 

2.07 

8.84 

3.02 

.9 

59.35 

1.052 

1.78 

6.88 

4.06 

.8 

63.11 

1.053 

1.47 

8.25 

3.62 

.9 

67.90 

L047 

2.07 

7.03 

a  88 

L5 

62.00 

1.066 

1.70 

11.47 

a  66 

.8 

65.59 

1.040 

1.84 

6.29 

a77 

.8 

62.70 

1.041 

1.99 

5.04 

3.05 

.9 

55.18 

L052 

1.42 

ai5 

a  so 

.6 

62.88 

L053 

1.44 

9.31 

a  64 

.8 

59-79 

L043 

2.55 

a  87 

4.03 

5.27 
4.54 

7.45 


1L11 
iai9 
1L28 
7.89 
15.05 
1&84 


17.14 


6.70 
a  67 
7.  «9 


6.90 


a  46 
4.99 
a  17 
9.19 
a  37 


GOOSE  NECK. 
G.  N.  Gibson. 


61     July    9 

116  !  July.  13 

117  >  July  13 

118  I  July  13 
322  July  22 
429  I  July  28 


1 
1 

5.0 
5.0 

L0 
.9 

1.3 
L3 

1.0 
1.0 

•    1 

2 

1 

4.5 

.9 

1.6 

1.1 

3 

1 

4.8 

1.1 

1.6 

1.1 

4 

1 

8.3 

.9 

1.9 

1.4 

5 

1 

&2 

.7 

1.5 

.1.1 

69.35  I 
62.62 
65.  14 
6;*.  :•*) 
60.  ?.\ 
64.60  J 


1.014 
L021 
1.017 
1.020 
1.032 
L039 


1.91 

aso 

2.98 
2.88 
4.78 
&  16 


.93 
.24 

.11, 

"i.65* 
4.11  i 


a  12 

a38 

1.87 
3.23 
1.-40 
1.46 


2.72 
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•8 

if 

1 
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1 
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S 

1 

i 

p 

I 
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a 

I 
1 
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o 

d 

CO 

i 

3 

1 

1 

1 

Stage. 

Feet. 

Inch* 

Lbt. 

Lbt. 

Pr.cL 

Pr.ct. 

Pr.cL 

Pr.ct 

Pr.ct 

435 

July  29 
July  29 

^  5 
6 

1.039 
1.046 

5.47 
4.89 

3.29 
4.99 

L49 
2.54 

2.80 

450 

"b'.o 

"".8 

"i*o* 

'*i."8* 

""58.45* 

4.28 

511 

Aug.   2 

7 

0.0 

.T9 

2.0 

L4 

62.36 

1.053 

3.35 

7.48 

4.83 

571 

Aug.    6 

8 

9.5 

.7 

1.7 

1.3 

65.12 

1.055 

4.68 

7.83 

2.56 

"""7*64 

G38 

Aug.  11 

8 

8.7 

.9 

2.0 

1.5 

66.96 

1.058 

5.78 

8.31 

.98 

6.22 

639 

Aug.  11 

9 

9.0 

.9 

2.1 

1.5 

64.26 

L065 

4.46 

10.25 

L76 

9.14 

710 

Aug.  17 

10 

9.0 

.9 

2.3 

1.5 

53.71 

1.065 

2.05 

11.59 

4.34 

......  ^-. 

793 

Aug.  22 

11 

9.6 

.8 

1.9 

1.8 

65.32 

1.066 

3.28 

1L16 

2.35 

10.68 

870 

Aug.  26 

12 

9.8 

.9 

2.2 

1.6 

46.09 

1.068 

2.21 

13.14 

2.58 

12.32 

921 

Aug.  30 
Sept   2 

13 

9.5 

.9 

2.0 

1.4 

61.14 

1.070 

1.89 

13.85 

2.39 

980 

14 

9.2 

.9 

1.9 

1.3 

60.84 

L076 

2.07 

15.18 

3.10 

*"i3.*47 

1037 

Sept.   5 

15 

9.0 

.9 

2.7 

1.8 

57.84 

L078 

L33 

15.59 

2.00 

1095 

Sept.   9 

10 

8.4 

.8 

1.6 

L'3 

60.10 

1.077 

1.83 

16.00 

2.00 

1188 

Sept.  15 
Oct.     4 

17 

8.8 

1.0 

2.1 

1.6 

67.58 

1.079 

1.21 

14.37 

6.27 

1344 

After  18 

10.2 

.9 

2.3 

L7 

52.94 

1.082 

1.50 

14.86 
12.15 

3.27 

1511 

Oct   15 

...do.... 

9.9 

LI 

2.9 

1.8 

60.39 

1.071 

1.92 

1.96 

'**i6.*79 

1566 

Oct.   22 

...do .... 

9.0 

.8 

2.1 

1.4 

61.37 

1.075 

1.97 

12.66 

3.93 

1603 

Oct.   26 

...do .... 

10.0 

.9 

2.4 

1.7 

60.36 

1.075 

1.62 

12.90 

4.08 

***ii'84 

1638 

Oct   29 

...do.... 

9.0 

.9 

2.1 

1.7 

63.46 

1.069 

1.75 

1L62 

8.60 

11.74 

1670 

Not.    1 

...do.... 

9.0 

1.0 

2.1 

L6 

63.77 

L065 

2.17 

11.28 

8.21 

10.76 

1702 

Nov.    3 

...do  .... 

8.5 

.8 

L6 

1.0 

56.91 

L069 

.81 

12.66 

4.06 

1733 

Not.    5 

...do .... 

9.5 

.8 

1.7 

1.2 

62.20 

1.052 

2.82 

6.90 

4.15 

""""6.*77 

1767 

Not.    8 

...do.... 

8.0 

.6 

1.1 

.7 

6L12 

1.030 

3.16 

2.83 

3.34 

1797 

Nor.  11 

...do.... 

9.0 

.7 

1.2 

L0 

67.17 

1.065 

2.15 

10.48 

3.42 

""io.*25 

1826 

Nov.  14 

...do .... 

9.5 

.7 

.9 

.7 

69.27 

1.044 

8.11 

6,36 

Lll 

3.74 

1855 

Nov.  16 

...do.... 

7.5 

.7 

L2 

.9 

54.95 

L064 

L48 

10.26 

• 

4,37 

APR] 

[CAN. 

wn 

1TE 

J 

.  N. 

Babg 

ER. 

25 

July    6 

1      2 

5.3 

.8 

2.2 

1.7 

65.13 

1.017 

2.39 

.41 

2.26 

191 

July  10 

2 

0.0 

.7 

1.1 

.8 

7L62 

1.024 

3.66 

.98 

5.02 

71 

July    9 

3 

6.0 

1.0 

1.5 

1.2 

69.83 

1.019 

2.51 

.35 

5.28 

119 

July  13 

4 

0.7 

.8 

L3 

1.0 

67.50 

1.024 

2.99 

.62 

2.00 

172 

July  15 

5 

7.0 

.8 

1.3 

1.0 

6a  09 

1.028 

3.35 

1.54 

3.52 

214 

July  15 

6 

7.5 

.7 

1.3 

1.0 

67.66 

1.023 

3.70 

.81 

2.43 

282 
3VJ 

July  20 

7 

7.8 

.7 

L3 

LI 

67.63 

1.037 

3.83 

..... 

3.83 

........ 

July  22 

7 

8.0 

.6 

1.1 

.9 

67.69 

1.036 

4.10 

.26 

5.58 

321 

Julv  'J2 

8 

8.8 

.6 

1.5 

L2 

67.85 

1.039 

3.85 

4.29 

L96 

514 

Aug.    2 

9 

8.5 

.8 

1.5 

1.2 

65.17 

L058 

2.42 

9.27 

2.20 

544 

Aug.    3 

10 

7.8 

.8 

1.5 

1.2 

65.08 

1.054 

2.25 

an 

4.15 

640 

Aug.  11 

11 

7.5 

.9 

1.6. 

1.2 

65.43 

1.066 

3.10 

11.32 

2.88 

""io.'ii 

720 

Aug.  17 

12 

7.9 

.8 

1.4 

1.0 

61.75 

1.073 

2.03 

13.36 

3.24 

794 

Aug.  22 

13 

8.3 

.8 

1.7 

1.1 

60.34 

1.073 

2.00 

14.25 

2.24 

"""iaio 

871 

Aug.  26 

14 

8.9 

.8 

1.8 

L2 

52.33 

1.072 

1.80 

14.44 

2.04 

14.28 

925 

Aug.  31 

15 

8.0 

.7 

1.5 

1.0 

54.36 

1.079 

1.32 

15.89 

2.53 

981 

Sept    2 

16 

8.5 

.7 

1.4 

1.0 

60.22 

1.079 

L50 

15.45 

4.27 

........ 

1038 
1096 

Sept.    5 

17 

9.5 

.8 

1.9 

1.3 

58.42 

58;77 

L080 

1.96 

15.39 

3.11 

........ 

Sept.    9 

17 

8.4 

.8 

1.6 

1.1 

L077 

1.70 

16.14 

2.40 

1189 

Sept.  15 

18 

9.0 

.7 

1.6 

LI 

6f.09 

1.077 

1.33 

14.62 

4.47 

1346 

Oct      4 

After  18 

8.2 

.8 

1.3 

1.0 

89.57 

1.078 

1.43 

13.50 

3.34 

1512 

Oct.    15 

...do.... 

6.5 

.9 

1.1 

69.51 

1.066 

L28 

11.69 

4.00 

1567 

Oct    22 

...do.... 

9.1 

.7 

'To' 

1.2 

69.47 

1.078 

.86 

13.81 

4.67 

"""iiTS 

1604 

Oct.    26 

...do.... 

8.0 

.8 

1.7 

1.0 

54.85 

L071 

L10 

12.41 

4.09 

12.48 

1639 

Oct.    29 

...do.... 

7.0 

.8 

1.5 

1.0 

59.36 

1.075 

LOS 

13.34 

4.02 

13.56 

1671 

Nov.     1 

...do  .... 

fcO 

.8 

2.0 

L2 

51.44 

1.067 

L23 

1L77 

4.05 

1L19 

3703 

Nov.     3 

...do.... 

ao 

.8 

1.5 

1.1 

6L04 

L076 

1.59 

13.74 

3.69 

13.41 

1734 

Nov.     5 

...do.... 

9.0 

.7 

1.6 

1.0 

68.31 

1.069 

L22 

11.17 

5.64 

11.74 

J768 

Nov.     8 

...do.... 

7.0 

.7 

1.2 

LI 

57.08 

L067 

.96 

11.46 

3.79 

a  798 

a  827 

Nov.  11 

...do.... 

7.5 

.8 

1.0 

.9 

56.61 

1.064 

L38 

9.68 

4.54 

*""9.*38 

Nov.   14 

...do.... 

8.5 

.7 

1.2 

.9 

57.79 

L066 

L25 

10.64 

4.05 

H856, 

Nov.  16 

...do.... 

5.8 

.7 

.8 

•7 

56.85 

1.071 

1.12 

13.60 

2.83 

"ii'80 

4Kft    ~~lKBPOftT  OF  ttfil  WMMBWIOTOB  0P  AGRICULTURE 


\^EST  INDIA  SUGAR  CANE. 
D.  C.  Snow. 


i 


! 


•6 


M 


I 


! 


21 

449 
457 
470 
640 
646 
572 
721 
796 
872 


1097 
1190 
1340 


July  28 
July  29 
July  29 
July  29 
July  30 
Aug.  8 
Aug.  8 
Aug.  0 
Aug.  17 
Aug.  22 
Aug.  28 
Aug.  81 
Sepl  2 
Sept  6 
Sept.  9 
Sept.  15 
Oct     4 


1 

1 

2 

2 

8 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

After  18 


Feet 
6.8 


Inch* 
LI 


Lbs. 
13 


Lbe. 
L7 


Pr.eL 
67.72 


6.0, 
7.0 
6.4 
7.3 
9.0 
7.5 
8.6 
8.4 
9.8 
8.7 
8.7 
8.6 
7.7* 
8.5 


1.0 
,9 
.7 
.9 
.9 

1.0 

1.0 
.9 

1.6 
.9 
.9 
.9 
.9 

1.0 


51 

L2 
2.1 
1.9 
2.9 
2.6 
10 
2.3 
11 
14 
10 
L7 
12 


1.8 
L4 
.9 
1.6 
L6 
10 
10 
L8 
1.8 
L7 
L9 
L6 
L4 
L7 


63.26 
66.85 
91.83 
69.75 
65.02 
6L05 
63.27 
53.10 
67.18 
60.86 
6161 
6155 
57.55 
56.02 


1.036 
1.036 
1.040 
1.040 
LOU 
L046 
1.050 
L054 
1.070 
L075 
L083 
1.083 
L088 
1.090 
L087 
L081 
L085 


Pr.cL 
5.93 
6.03 
5.86 
5.44 
.5.44 
5.05 
5.06 
6.69 
4.00 
3.25 
3.84 
153 
L89 
130 
L70. 
154 
L36 


Pr.eL 

103 

L72 

8.18 

3.15 

8.73 

4.17 

5.27 

6.91 

1L18 

14.07 

14.86 

15.78 

17.44 

17.64 

1R87 

14.47 

16.78 


Pr.eL 
L69 
L96 
171 
176 
8.28 
126 


Pr.eL 
L29 
L27 
176 
185 
3.23 


158 
1.27 
104 
143 
109 
4.33 
194 
3.07 
4.26 
122 


6.60 
10.69 
13.01 
14.41 
15.26 
17.74 
15.18 


SUGAR  CANE. 

John  N.  Bargbr. 


26 

July    6 

1 

2 

1? 

.6 

11 

L6 

69.72 

L019 

8.19 

.28 

L78 

192 

July  16 

2 

1 

.6 

.8 

.6 

67.46 

L024 

8.73 

.30 

L87 

72 

July    9 

8 

1 

5.8 

.9 

L2 

.8 

70.13 

L031 

121 

.24 

196 

120 

July  13 

4 

1 

5.5 

.9 

L4 

LO 

68.01 

L020 

3.01 

123 

121 

July  13 
July  16 

5 

1 

as 

.9 

1.* 

LO 

68.79 

L026 

4.23 

149 

178 

6 

1 

7.0 

.8 

1.1 

.8 

67.90 

L021 

4.19 

.37 

3.71 

215 

July  16 

7 

1 

7.0 

.7 

LO 

.7 

7129 

L031 

4.76 

.71 

177 

240 

July  18, 
July  22 

8 
9 

1 

1 

6.0 
7.3 

.9 
.7 

L6 
L2 

1.1 
.9 

64.53 

69.50 

L037 
L042 

4.62 
4.84 

4.76 
3.94 

820 

135 

Ml 

Aug.    8 

10 

1 

5.8 

.8 

L6 

1.0 

65.73 

1.051 

4.10 

6.62 

8.07 

641 

Aug.  11 

11 

1 

17 

.7 

L5 

LO 

66.36 

1.040 

4.92 

3.19 

3.04 

3.69 

722 

Aug.  17 

12 

1 

7.5 

.7 

1.3 

.9 

71.32 

1.059 

4.30 

9.09 

1.71 

.. 

797 

Aug.  22 

13 

1 

7.5 

.8 

1.7 

L3 

68.62 

L046 

4.06 

5.67 

1.98 

4.20 

873 

Aug.  26 

14 

1 

7.6 

.8 

1.4 

LO 

62.55 

1.067 

3.35 

11.57 

1.57 

10.89 

927 

Aug.  31 
Sepl    2 

15 

1 

7.6 

.8 

1.4 

1.1 

65.35 

1.070 

3.73 

11.55 

3.50 

10.48 

983 

16 

1 

7.6 

.9 

L4 

1.1 

67.18 

1.064 

3.78 

11.27 

143 

9.82 

1040 

Sept    5 

17 

1 

9.2 

.9 

12 

1.7 

6109 

1.043 

2.85 

17.07? 

3.28 

16.01 

1098 

8ept   9 

17 

1 

7.5 

.8 

1.3 

1.0 

58.39 

1.075 

3.07 

15.80 

L13 

13.79 

1191 

Sept.  15 

18 

1 

ao 

LO 

1.3 

LO 

68.81 

1.074 

157 

13.38 

4.30 

1199 

1847 

Oct     4 

After  18 

1 

7.0 

.8 

LI 

.8 

6L05 

L075 

126 

1197 

121 

1168 

NEW  VARIETY  OF  LIBERIAN  AND  OOMSEEANA. 
J.  N.  Barger. 


193 
38 
60 
122 
123 
216 
241 
283 
313 
364 
386 
458 
542 
644 
723 
798 
874 


July  16 

1 

I 

4.5 

July    7 

2 

2 

4.0 

July    9 

3 

9 

4.5 

July  13 

4 

1 

5.5 

July  13 

5 

1 

5.6 

July  16 

6 

1 

6.0 

July  18 

7 

1 

6.6 

July  20 

8 

1 

6.5 

July  22 

8 

1 

6.5 

July  25 

9 

1 

6.0 

July  26 

9 

1 

5.8 

July  29 

10 

1 

6.0 

Aug.    8 

10 

1 

6.2 

Aug.  12 

11 

1 

7.0 

Aug.  17 

12 

1 

6.1 

Aug.  22 

13 

1 

6.5 

Aug.  26 

14 

1 

6.5 

Aug.  31 

16 

1 

6.0 

.8 
L* 
.8 
.7 
LO 
.8 
.8 
.7 
.7 
.8 
.8 
.9 
.7 
.7 
.7 
.7 


.9 
12 
18 
1.1 
1.3 
L2 
1.3 
1.3 
1.3 
1.3 
1.5 
1.2 
1.4 
L3 
1.1 
1.1 
L3 
1.4 


.7 

67.54 

1.024 

3.78 

.78 

181 

L6 

66.47 

1.020 

3.44 

144 

L6 

65.00 

L02t 

3.08 

.46 

114 

.9 

64.25 

L026 

4.02 

.23 

2.57 

.9 

66.58 

1.029 

4.71 

.48 

148 

.9 

67.86 

1.030 

4.77 

.18 

L99 

1.0 

76.81 

1.035 

4.89 

L67 

168 

LO 

71.03 

1.043 

5.07 



5.07 

.9 

61.37 

1.043 

5.22 

4.28 

153 

.9 

65.13 

1.050 

4.61 

6.52 

167 

LI 

66.86 

1.046 

4.89 

4.94 

121 

.9 

65.56 

1.057 

4.71 

7.55 

8.11 

.9 

68.30 

1.056 

3.72 

8.25 

4.22 

.9 

59.39 

1.067 

3.10 

1130 

122 

.7 

68.78 

L075 

3.02 

13.03 

120 

LO 

52.47 

1.073 

&}8 

12.88 

2.67 

.8 

7104 

1.075 

3.15 

14.03 

L28 

.9 

60.44 

L078 

121 

13.56 

186 

193 

*  7.66 

"ii.*76 
1171 
1L55 
1162 
13.11 
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NEW  VAEIETT  OF  UBSBIAK  AMD  OOM8EEANA.— Continued. 
J.  N.  BxuoiK— Continued. 
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I 


1 

I 
I 


864 
1041 
1089 
1192 
1848 


Sept  9 
8ept.  5 
Sept.  9 
Sept.  16 
Oci     4 


Stog*. 
16 
17 
17 
18 
After  18 


Feet 
8.7 
6.7 
0.4 
7.8 
6.8 


I*eht 
.8 
.8 
.8 
•  8 
.8 


Lbi. 
LI 
L5 
L4 
1.6 
1.6 


Lbi. 
.8 
.9 
.9 
LO 
.9 


Pr.cL 
66.63 
66.50 
6L72 
6164 
66.28 


1.082 
L042 
L075 
L078 
L071 


Pr.ct. 
LOO 
2.27 
2.72 
2.14 
2.17 


Pr.cL 
16.00 
16.64 
15.13 
14.70 
12.57 


IV,  cL 
4.28 
4.70 

8.28 
2.68 


Pr.pL 
15.72 
10.08 
18.66 
14.04 
12.29 


MINNESOTA  EARLY  AMBER. 

VlLMORIN. 


78 
88 

184 

HS 

117 
242 
208 

SI 

814 
808 
469 

SS 

046 
724 

3! 

1042 
1189 
1188 
1849 


July    8 

1 

2 

July  10 

9 

1 

July    9 
July  11 

8 
8 

1 
2 

July  18 
July  18 

4 
6 

1 
1 

July  18 

0 

1 

July  10 

7 

1 

July  18 

8 

1 

July  19 

9 

1 

&s 

9 
9 

1 
1 

July  82 

9 

1 

July  25 

10 

1 

July  29 

10 

1 

July  80 

11 

1 

Aug.   8 
Aug.  12 

11 
12 

1 
1 

Aug.  17 

18 

1 

Aug.  22 

14 

1 

Aug.  20 

16 

1 

Aug.  81 

10 
17 
17 

1 
1 
1 

Sept   9 

18 

1 

Sept  16 
Ooi     4 

18 
After  18 

1 
1 

6.8 
0.0 
6.8 
7.6 
7.0 
T.8 
8.8 

a6 

8.6 
8.0 
8.4 
8.9 
8.5 
8.0 
9.9 

I! 

8.4 
8.8 
7.7 
7.8 
9.0 
8.5 
7.8 
7.0 
8.8 


.8 
.7 
.9 
.8 
.9 

a 

.9 

.8 
.7 
.7 
.7 
.7 
.7 
.7 
.8 
.9 
.8 
.7 
.7 
.8 
.7 
.8 
.7 
.8 
.8' 
.7 


12 

L9 
1.8 
2.8 
1.5 
L3 
LO 
1.7 
1.3 
L2 
L4 
L5 
L8 
L4 
1.4 
L5 
L4 
LO 
L8 
L5 
L7 
L5 
LO 
L7 
L9 
L6 
LO 


L8 
.9 
1.3 
2.2 
L2 
H 
L8 
L4 
LI 
.9 
LI 
L2 
LO 
LI 
LI 
L2 
L2 
L4 
.9 
.8 
LI 
LO 
L2 
L2 
L2 
.9 
LO 


08.90 
06.61 
08.83 
08.20 
7L71 
70.82 
66.72 
72.77 
72.00 
72.47 
70.80 
7L29 
09.70 
04.69 
63.88 
07.89 
63.71 
04.00 
6a  93 
79.48 
00.19 
69.49 
60.00 
68.47 
57.33 
62.83 
66.92 


L018 
L041 
L023 
L023 
L024 
L021 
L026 
L034 
L040 
L047 
L040 
L039 
L062 
L063 
L067 
1.064 
1.0Q7 
LOGO 
1.061 
L076 
L081 
L079 
L074 
L062 
L077 
1.066 
L072 


8.15 
2.75 
3.83 
8.17 
8.17 
3.22 

3.38 

14? 
8.10 
3.60 
2.94 
8.15 
113 
2.70 
L85 
1.47 
LSI 
L56 
L34 
L19 
1.17 
L03 
L38 
L87 
L59 


.82 

*a 

Lll 
.81 
.82 

L99 
.39 

6.86 

6.89 


6.57 
8.78 
a  62 
12.69 
10.71 
1L82 
16.40 
16.64 
14.72 
15.77 
15,98 
15.25 
17.67 
15.90 
1L52 
13.65 


L85 
2.69 
2.64 
2.22 
2.21 
2.08 
L09 
4.56 
1.81 
2,21 
a  10 


L90 
L91 
157 
6.48 

8.70 
L70 
4.68 

ado 

146 
175 
109 
192 
168 
6.04 
189 


178 
1190 
198 


14.19 


14.04 
1183 


1141 


HOLCU8  8ACCHAJRATU8. 
Vllmoren. 


127 

July  18 

1 

1 

6.0 

.8 

L2 

LO 

64.12 

L016 

LOS 

.50 

179 

218 

July  18 

2 

1 

10 

.7 

.8 

.6 

7198 

L020 

188 

195 

819 

July  22 

8 

1 

9.5 

.8 

LO 

L2 

0197 

L025 

L82 

L76 

3.84 

687 

4n*«! 

4 

1 

17 

.9 

L6 

tl 

6127 

L082 

L27 

181 

4.01 

040 

Aug.  12 

5 

2 

17 

.8 

LI 

.8 

4a  17 

L088 

110 

3.84 

121 

""lS* 

050 

Aug.  12 

0 

1 

15 

.7 

.7 

.5 

41.86 

L088 

169 

182 

4.47 

061 

Aug.  12 

7 

1 

17 

.8 

.8 

.6 

42.72 

176 

•118 

4.28 

726 

Aug.  17 

8 

1 

112 

.8 

L2 

.8 

60.38 

L056 

148 

7.-64 

146 

6.61 

800 

Aug.  22 

9 

2 

9.8 

.7 

1.7 

LI 

4191 

L067 

127 

7.95 

178 

5.56 

870 

10 

1 

10 

.0 

LO 

.7 

44.44 

L061 

110 

7.23 

127 

% 

Aug.  81 

11 

1 

11 

.9 

1.4 

.9 

44.66 

L047 

L67 

5.53 

4.83 

12 

1 

10.1 

LO 

L5 

LO 

4142 

L042 

.87 

3.87 

6.68 

1981 

1048 

Sept    5 
Sett  10 

18 

1 

10.4 

.8 

L2 

.8 

4a  10 

L046 

1.65 

4.72 

4.61 

181 

1194 

\i 

1 

10.6 

.9 

LO 

.7 

4a  48 

1.04/5 

L37 

4.83 

6.27 

4.68 

Sept.  15 
Oct     5 

1 

14 

.8 

.9 

.0 

47.93 

1.061 

1.49 

5.69 

10.54 

1808 

After  18 

1 

18 

.7 

.9 

.0 

44.82 

1.068 

.58 

7.81 

4.37 
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HOLCU8  SORGHUM. 

VlLMOMK. 


a 

0 


I 


I 

§■ 

t 

I 


6  ' 


M 


"3 
►9 


-r 


196 
128 
219 
243 
969 
286 
815 
490 
638 
647 
726 
891 
877 
931 
987 
1044 
11C7 
1196 
1364 


July  6 
July  9 
July  16 
July  13 
July  16 
July  18 
July  19 
July  20 
July  22 
July  29 
Aug.  8 
Aug.  12 
Aug.  17 
Aug.  23 

i&S 

8ept  2 
Sept  6 
Sept.  10 
Sept  15 
Oct  5 


Si 

6| 
6  ' 

6  ' 

7  ! 

7  i 

8  ' 

9  ; 

10 

11 

12 
13 
14 
16 
16 
After  18 


\FeeL 
3  i    5.0 
,..     1  ,    7.0 
1  I    1      7.0 
2,1"" 
1 


7.7 
l.L 
1  i    8.5 

1  |  10.0 
9.0 

10.8 
1L9 
1L1 
1L7 
112 

2  I  12.3 

1  11.4 

2  i  1L0 
MLO 
1  I  11.1 
1  110 
1  !  1L5 

3  ►lLO 


Inch* 

.8 
.8 
.7 
.7 
.7 
.8 
.8 
.8 
.8 
.7 
.6 
.7 
.7 
.9 
.8 
.5 
.7 
.9 


Lb*.\ 

3.4  ; 

L5 
.9  I 

1.1  i 
LI  I 
LB  I 
L5| 
L3  I 

*$' 

L9 
LO 
2.0 
L3 

L1  i 
1.7  ! 

LI  I 

LI  . 

.8  • 

L9j 


2.5 
LI 
.6 

.8 
.8 
.8  . 

LO  . 

LI  , 
•9  I 
.-7  I 
.6  | 

L51 
.9 

.8  , 
L3  I 
.9' 
.9' 

.7  I 


Pr.cL 
61 79 

Pr.cL 

Pr.cL 

1    L016 

L35 

61.49 

L018 

.81 

.91 

56.96 

L020 

L04 

L18 

52.Q9 

1.018 

.07 

.38 

59.07 

L&20 
L020 

LC4 

.46 

63.68 

3.55 

56.99 

L025 

L03 

L02 

47.29 

L021 

L04 

47.44 

L022 

.84 

L46 

50.29 

L031 

L45 

3.57 

44.64 

1.034 

.96 

3.37 

48.60 

L034 

L51 

2.94 

43.67 

L044 

LOO. 

5.32 

43.89 

1.042 

.81 

4.24 

86.06 

L031 

.87 

3.08 

34.98 

L064 

.92 

10.17 

38.27 

L058 

.87 

a  82 

5L13 

L064 

.90 

1L04 

4L95 

L057 

.82 

8.77 

47.75 

1.044 

.81 

4.14 

35.01 

L038 

.05 

3.18 

:  i- 


JV.et  Pr.iL 

,2.08  1 

'  2.25 
'3.17 
'  2.97  ' 
3.81  , 


L3S 
120 
L04 
178 
5.51 
4.22 
196 
4.16 
4.31 
181 
4.13 
128 
4.09 
5.07 
106 
4.04 


116 


187 
179 
129 


133 


162 


180 


HOLCU8  CERNUS,  WHITE. 

VlLMORIN. 


29 

230 

76 

129 

286 

824 

384 

539 

648 

653 

654 

727 

802 

878 

932 

988 

1049 

1108 

1218 

1366 


July  6 
July  18 
Jttly  U 
July  18 
July  20 
July  22 
July  26 
Aug.  8 
Aug.  12 
Am.  12 
Alts.  12 
Aug.  17 
Aug.  28 
Aug.  27 
Aug.  31 
Sept  2 
Sept  7 
Sept  10 
Sept  17 
Oct     5 


9 

10 

11 

12 
13 
14 

15  •    1 
17       1 
After  18      lvj 


3      4.5 

1  !  10 
1  j  10 
1  10 
1  '  18 
1  >  18 
1  9.9 
1  ,  9.6 
1  '  10.3 
I  10.5 
1  10.5 
1  ,  10.0 
1  10.5 
1  I  10.8 
1  I  10.0 
1  10.0 
10.0 
10.0 
12 
8.8 


.8 
.6 
L2 
.9 
.9 
.6 
.9 


LO 

.8 

.9  ! 
1.1  , 

.9 
LO 


.8 

••I 


16 

17  , 

LI 

.8 

11 

L7 

L9 

L3 

11 

1.6 

LO 

.6 

11 

L3 

1.4 

.9 

1.9 

L2 

2.2 

1.6 

11 

1.5 

2.3 

1.5 

15 

1.6 

3.7 

2.1 

2.3 

1.6 

16 

L6 

1.3 

.9 

1.3 

.8 

1.7 

1.0 

1.6 

1.1 

5191 

50.56 

50.90 

5100' 

6L64 

45.82 

54.63 

44.36 

41.84 

48.30 

53.38 

47.96 

49.51 

50.10 

34.49 

4129 

3136 

33.88 

45.27 

57.27 


1.016  ' 

1.027  ' 

L018  ! 

L019  i 

L023 

L029  I 

L03J  , 

L056 

1.047 

1.047 

1.052 

1.063 

1.055 

1.062 

1.070 

1.075 

1.073 

L074 

1. 075 

L062 


L07 

.85 
L84 

.52 
1.16 
L62 

.98 
L65 
1.64 
1;85 

.77 

.99 

.60 

.94 
1.16 

.C2 

.99  I 
153 

.08  i 

.47 


.37 
105 


.63 


137 
172 
7.67 
114 


144 

151 
128 
175 
L16 
110 
119 
4.26 
4.44 


5.96  I  4.51 
7. 74     4. 


180 
L94f 


10:39 
9.34 
10.28 
1116 
14.58 
1157 
11.96 
1161 
11.49 


5.13    

3.56  , 

5.89'.     1120 

5.13  ! 

4.24    

4.19 
4.83 
4.31 
4.89 


HONEY  CANE. 
J.  H.  Clark. 
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7L39 
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14 
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153 
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3 

1 
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.8 

11 

1.7 
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4 

1 

10,5 

.8 

LK  J 

1.5 

:■:  91 

1.931     519 

1M 
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L95 

65-'  l  Auk-  12 
734     Aji*.  17 

5 

1 

10.6 

.9 

12 

1.8 

71.79 

L039     f>.*" 

163 

130 

5  4* 

6 

1 

11.4 

LO 

17 

•J-l 

Ih'SA 

L05U    4*U 

7.  90     1. 19 

126 

803 

Ad  it,  99 

7 

1 

llMJ 

.» 

2.6  ; 

11 

61.(1 

LOU     J     . 

8.42 

104 

* 

810 

Aug.  23 
Aug.  27 

7 
8 

i 

LOBI 

1,049     149 

120 
110 

ill 

4.  1M 

T90 

879 

1 

1L0 

.9 

12 

16 

6113 

137 

m 

Aug.  n 
Aug,  31 
Sept,    2 

8 

L049  !  140 

A.  48 

170 

149 

m 

9 

1 

11.0 

.5 

1..4  . 

LI 

71. 94 

LOW      4,47 

7.08 

in 

190 

999 

10 

1 

10.0 

.8 

LI 

66.54 

l.i-#]    ■  5.49 

9.02 

2.36 

7,90 

1050 

«©pt    7 

11 

1 

115 

,9 

11 

Id 

6164 

L  05i*  1  1 19 
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L92 
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11 

WM.*.-. 
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LM 

T*  14 

Brpt,  ID 

12 

1 

Hi 

-U 

11 

1.0 

69.03 

1.  055 

&  m 

6  97 

ISO 

1219 

S*pt  17 
Oet     6 

17 

1 

tUiO 

.8 

IB 

10 

«1.62 

L070 

183 

11  07  ,  1  u9 

1-  9J 

mm 

After  18 

1 

1L5 

.8 

12 

1.6 

57.62 

L08G 

L64 

U,  D5     199 
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REPORT  OF  THE  CHEMIST. 
EGYPTIAN  SUGAR  CORN. 
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1 

I 
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f 

3 

6 


t 


6 
0 

13 
162 
196 

78 
244 
246 
287 
200 
818 
880 
871 
872 
481 
576 
685 
687 
869 
729 


1061 
1110 


June  13 
June  20 
June  27 
July  5 
July  14 
July  16 
July  l\ 
July  18 
July  18 
July  20 
July  21 
July  22 
July  2& 
July  2? 
July  26 
Aug.  1 
Aug.    6 

Ang-  8 
Aug.  9 
Aug.  18 
Aug.  17 
Aug.  28 
Aug.  27 
Aug.  81 
Sept.  2 
Sept  7 
Sept  10 


Stage. 


FesL 
2.5 
2.8 
2.9 
6.2 
7.3 
7.5 

io!d 

8.0 
9.4. 
8.8 
10.0 
9.5 


Inch* 
.8 
LI 
1.0 
.8 
.7 
.8 
1.1 
L2 
L2 
LI 
.8 
1.1 
L2 


Us. 


Lb*. 


2.1 
L2 
L6 
2.8 
2.4 
2.2 
2.4 
L6 
2.5 
2.6 


L5 
.8 
L0 
L7 
L5 
1.4 
L3 
.8 
L4 
L4 


10.0 
10.0 
8.0 
9.2 
9.8 
9.1 
9.5 
9.0 
8.2 
9.2 
9.0 
&0 
9.8 


1.4 
L0 

.8 
LI 

.9 
LI 
L0 

.9 
L0 
L3 
1.0 
LO 

.9 


8.0 
2.3 
2.0 
2.1 
2.1 
2.6 
2.3 
3.3 
L8 
2.1 
L5 
L6 
L8 


1.8 
L8 

.9 
LO 
LI 
1.1 
L2 
L7 
LI 
L8 
LO 
L3 

.9 


Pr.  eL 
67.30 
60.10 
78.10 
68.78 
64.86 
64.07 
66. 96 
64.56. 
63.67 
68.57 
62.28 
60.64 
60.20 


62.95 
59.27 
63.26 
64.33 
61.81 
57.46 
57.00 
53.99 
68.88 
64.71 
57.30 
54.85 
53.68 


1.016 
L014 
L015 
L017 
1.019 
1.0*0 
L021 
1.027 
L025 
1.026 
L029 
1.037 
L034 
1.035 
1.039 
1.050 
1.036 
L034 
1.043 
L039 
1.038 
L053 
L062 
1.040 
L061 
L073 
L047 


Pr.eL 
.94 
1.17 
2.20 
2.52 
2.14 
L32 
2.88 
2.49 
3.29 
2.92 
2.50 
8.39 
2.67 
2.61 
3.07 
a  21 
4.17 
8.22 
8.56 
2.41 
3.50 
2.19 
2.46 
2.74 
2.59 
L73 
2.60 


Pr.ct. 
.25 
.47 
.16 
.05 
.69 
.74 
.81 
2.12 


3.97 
4.09 
5.07 
3.76 
5.07 
7.69 
3.94 
3.85 
5.73 
5.71 
4.34 
9.27 
1L02 
4.72 
12.80 
13.59 
7.68 


Pr.eL 
1.92 
L52 
L81 


Pr,  cL 


4.00 
2.19 
2.30 
L38 
2.02 
3.05 
2.74 
1.64 
2.03 
2.01 
2.81 
2.12 
2.89 
1.73 
L07 
L99 
2.03 
4.14 
3.11 
L95 
2.19 
L06 


7.32 
3.28 
3.66 
5.61 


8.18 
7.92 
10.98 


10.84 


EGYPTIAN  SUGAB  CORN. 
Analysis  made  after  the  ear*  of  cairn  had  been  plucked. 
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Pr.ct. 

1 

Feet. 

Inch* 

Lb*. 

Lb*. 

Pr.ct. 

Pr.ct 

Pr.ct 

597 

Aug.    9 

0 

1 

9.3 

.*9 

2.1 

1.1 

6L81 

1.043 

3.56 

5.73 

1.73 

5.*l 

758 

Aug.  18 

7 

1 

11.0 

1.1 

1.8 

1.4 

60.16 

1.055 

3.24 

7.60 

2.38 

3.871 

759 

Aug.  18 

7 

1 

9.5 

1.1 

L8 

1.4 

60.60 

L047 

2.98 

7.46 

1.92 

7.54 

814 

Aug.  23 

14 

2 

9.5 

L2 

17 

2.3 

63.88 

1.049 

2.82 

8.13 

1.92 

7.28 

815 

Aug.  23 

14 

2 

9.0 

1.1 

2.3 

2.0 

55.35 

L050 

3.45 
L66 

7.24 

2.45 

7.34 

922 

Aug.  30 

21 

1 

9.0 

1.1 

L3 

1.2 

56.57 

L058 

9.69 

Lost 

10.04 

928 

Aug.  80 

21 

1 

&2 

1.0 

1.5 

1.3 

61.19 

L057 

1.89 

10.33 

Lost 

&96 

966 

Sept.    1 

21 

1 

7.8 

1.0 

L3 

LO 

60.00 

1.061 

1.76 

12.57 

1.03 

966 

Sept    1 

21 

1 

7.6 

LI 

1.5 

1.1 

59.02 

1.060 

2.18 

11.20 

2.18 

10.39 

972 

Sept.    1 
Sept.    5 

21 
28 

1.061 
L071 

2.46 
5.41 

11.17 
9.91 

1.63 
3.85 

10.49 

1045 

1 

9.4 

LI 

1.1 

.8 

50.14 

1046 

Sept    6 

28 

2 

9.0 

.9 

1.5 

L3 

5L12 

1.Q80 
1.065 

3.85 

9.10 

2.61 

1077 

Sept   8 

28 

2 

8.0 

1.1 

1.8 

L6 

51.79 

2.26 

11.73 

2.20 

11.40 

1078 
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28 

2 

ao 

LO 

1.8 

L5 

55.21 

L059 

2.57 

11.34 

L19 

10.55 
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.8 
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1 

LI 
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10 
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L9 
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L5 
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2.8 
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L018 
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3 

1 

8.7 

L4 

4.9 

19 

67.  CI 

L620 

2.39 

.58  ■  2.71 

..•••«.. 
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July  18 

4 

1 

6.5 

L6 

L3 

.9 

57.50 

1.029 

3.23 

2.05     2.94 

....*•.. 

71 

July  11 

6 

1 

5.7 

L3 

3.8 

2.4 

68.00 

L018 

2.03 

.47  ,  146 
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July  18 
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1 
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L4 

3.7 

2.7 

74.29 

L025 

2.70 

.90  |  L88 
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7 
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LI 

14 

L8 

•6.76 

L02* 

2,79 
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7 

1 
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L2 

2.5 

L6 

66.35 

L024  i  2.59 
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1 
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LI 
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L6 
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( 
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11 

1 

1L6 

L0 

3.9 

L7 

62.87  . 
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2.94 

5.11  *  2.52  ' 

4.57 
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Aug.   6 

11 

1 

LL9 

LI 

3.7 

L8 

56.85 

L041 

2.76 
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8.25 
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12 

1 

1L1 

LI 

3.5 

2.0 
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13 

1 
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LI 
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CM 
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Aug.  16 

13 

1 

10.9 

L2 

3.7 

L9 

58.95 

1.041 

2.23 
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8.67 
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Aug.  23 

14 

2 

10.5 

L0 

4.4 

2.2 

64.56 

L042 

3.03 
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8.90 
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16 

1 

10.3 

L3 

3.2 

L7 
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L041 

2.92 

4.81     a  46  • 
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L0 
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3.09 
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991 

17 

1 

&9 

L4 
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BLOUNT'S  PEOLIFIC. 
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July  20 

818 
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July  21 
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July  25 
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July  26 
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Aug.    1 

600 

Aug.   1 

677 

Aug.    6 
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Aug.    8 
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Aug.  13 
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Aug.  18 
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Aug.  28 
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Aug.  27 
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10.4 
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9.5 
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9.5 
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.9 

.9 
.7 
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L0 
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.9 
LO 
LO 
.8 
.9 
LO 
L8 
L2 
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Ll 
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L2 
2.6 
L3 
2.1 
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2.8 
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L8 
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L7 
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L6 
L4 
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L7 
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L5 
L2 
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L3 
.8 
2.0 
LO 
Ll 
1.2 
.9 
LO 


67.21 
58.37 
68.09 
5a  75 
65.44 
58.87 
6a  80 
67.90 
64.84 
66.37 
59.85 
66.78 


5L18 
49.62 
57.39 
45.02 
61.84 
57.47 
52,52 
42.62 
55.22 
49.67 


L017 
L018 
1.020 
L033 
L021 
L028 
L024 
L029 
L027 
1.029 
L037 
L042 
L045 
L044 
L029 
L033 
L037 
L048 
L045 
L028 
L027 
L061 
L041 


IMPROVED  PROLIFIC  BREAD. 


33 

July    7 

1 

1 

ao 

L3 

2,6 

L9 

7L09 

L016 

2.15 

132 

JWy  13 
July  15 

1 

1 

8.2 

Ll 

as 

14 

60.72 

L017 
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1 
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L2 
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62.34 
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8 

1 
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L2 

15 
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L024 
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4 

1 
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L4 
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63.35 
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1 
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L2 
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1 
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.9 
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6 

1 
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LO 
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IMPROVED  PROLIFIC  BREAD-Canttnued. 


i 

i 

i 


876 
486 

498 
600 
002 
763 
808 
809 
804 
811 
888 
891 
937 
998 
1064 
1118 


July  20 
Aug.  1 
Aug.  1 
Aug.  9 
Aug.  13 
Aug.  18 
Amg.  23 
Aug.  23 
Aug.  23 
Aug.  23 
Aug.  27 
A»g.  27 
Aug.  81 
Sept.  2 
Sept.  7 
Sept  10 


Stag*. 

7 

8 

8 

9 

12 

12 

10 

11 

13 

13 

14 

14 

15 

10 

17 

18 


Feet 

10.4 
11.6 


Inch*. 
1.1 
L2 


Lb*. 
3.3 
8.2 


Lb*. 
2.6 
2.1 


IV.  ct 
61 39 
06.74 


11.9 
12.1 
11.0 
8.7 
9.0 


M 
LO 
.9 


7.2 
4.3 
3.2, 
U4 
3.0 


4.2 
2.1 
L7 
.9 
2.2 


67.^9 
60.60 
69.48 
5166 
OLGO 


12,0 
U.3 


LI 
LO 


4.0 
4.0 


2.0 
2.0 


62.30 
60/90 


11. 0 
10.7 
10.6 
11.2 


LO 
LO 
1.1 
LI 


2.0 
2.2 
2.6 
2.3 


L3 
L8 


40.06 
6L49 
6118 
64.96* 


L029 

L038 

L037 

L049 

1.047 

L039, 

1.0+6 

L048 

L040 

L040 

L044 

L044 

1.036 

L036 

L041 

L081 


Pr.cL" 
2,  44* 
2.63 
2.63 
2.08 
2,39. 
2.98 
3.T6 
L33 
2.26 
2.42 
2*32 
2.39 
2.06 
£05 
L92 
1.61 


Pr.eL 
2.31 
4.92 
4.68 
7.68 

7:32 

6.09 
5,20 
4,01 
5.29 
6.10 
7.44 
7.28 
4179 
4.29 
6.60 
8.81 


Pr.et. 
2.08 
2.99 
2.72 
L«t 

-L5* 
2.18 
2.61 
6.11 
2.88 
2.61 
2.55 
2.41 
1.96 
2.88 
2.00 
2.54 


Pr.et. 
2.16 
4. 20 
4.15 
7.02 
7.90 
4.60 
7.01 
5.10 
a  09! 
4*8 
6.68 
6.66 


8.  96 
2.08* 


BROAD  WHITE  FLAT  DENT. 


84 

July    7 

1 

1 

6.0 

LO 

2.2 

1.6 

63.92 

L018 

2.64 

.18 

2.19 

133 

July  13 

1 

1 

ao 

L3 

3.0 

2.2 

67.09 

L021 

2.44 

.84 

2.18 

156 

July  15 

2 

1 

7.1 

LO 

2.4 

L7 

66.79 

L023 

2.50 

.69 

297 

July  21 

3 

1 

7.6 

LI 

2.4 

1.6 

68.69 

1.025 

3.29 

L16 

2.87 

298 

July  21 

4 

1 

8.1 

1.1 

2.3 

L6 

61.66 

L026 

8.11 

L04 

2.97 

......... 

299 

July  21 

5 

1 

8.6 

L3 

3.1 

2.1 

63.18 

L030 

4,28 

1.9Jt 

2.07 

870 

July  25 

6 

1 

8.5 

L2 

2.8 

1.6 

77.81 

L025 

2.38 

.83 

8.42 

877 

July  26 

6 

1 

9.0 

LI 

L8 

L2 

69.61 

L036 

159 

L47 

2.81 

L27 

878 

July  26 

7 

1 

9.3 

1.0 

2.7 

L9 

66.93 

3.74 

8.12 

2.02 

2.88 

487 

Aug.    1 

8 

1 

11.0 

1.0 

2.9 

1.8 

69.46 

1.040 

3.66 

4.29 

2.62 

8.76 

692 

Aug.    9 

9 

1 

10.2 

1.1 

8.0 

L9 

69.97 

L055 

2.25 

9.97 

1.38 

8.14 

608 

Aug.  13 

10 

1 

10.7 

1.4 

4.1 

2.3 

L045 

2.24 

6.27 

8.16 

6.31 

754 

Aug.  18 

10 

1 

10.3 

1.0 

2.3 

L3 

64.26 

L085 

2.98 

3.03 

&02 

2.96 

812 

Aug.  23 

11 

1 

11.4 

1.1 

2.6 

L7 

60.39 

1.044 

3.63 

4.30 

3.04 

4.88 

884 

Aug.  27 
Aug.  31 

12 
12 

1 
1 

10.6 
10.8 

1.3 
1.2 

4.4 

1.7 

2.1 
LI 

64.06 
7L39 

LO40 
L054 

I<Oit 
£92 

4.94 

938 

7.64 

3.80 

7.82 

994 

Sept    2 

13 

1 

12.5 

1.1 

2.6 

L.9 

61.40 

1.055 

2.84 

9.97 

2.26 

8.73 

1056 

8ept    7 

14 

1 

10.5 

1.0 

L8 

1.2 

61.47 

L069 

2.25 

12.55 

2.50 

11.74 

1114 

Sept  10 

15 

1 

1L0 

1.1 

2.2 

L2 

47.03 

L080 

LIS 

3.631 

2.89 

3*24 

LONG  NARROW  WHITE  DENT. 


35 

July    7 

1 

1 

4.3 

1.3 

2.7 

2,0 

68.84 

L019 

2,21 

.23 

1.71 

157 

-July  15 

2 

1 

7.5 

1.0 

1.9 

L4 

60.27 

L024 

2,41 

1.83- 

8.96 

800 

July  21 

3 

1 

7.0 

.8 

1.5 

LO 

65.97 

L029 

3.54 

L43 

2.66 

301 

July  21 

4 

1 

7.8 

.8 

1.8 

1.2' 

65.37 

1.026 

3.27 

1.04 

8.29 

302 

July  21 

5 

1 

7.8 

1.1 

2.4 

L6 

60.27 

L023 

8.48' 

LOO 

2.84 

379 

July  26 

6 

1 

9.7 

LI 

1.9 

1.3 

61.96 

1.032 

3.15 

8.66 

2,10 

2.80 

380 

July  26 

7 

1 

9.5 

L2 

2,2 

1.4 

66.83 

1.033 

3.69 

3.05 

8.16 

486 

Aug.    1 

8 

1.045 

3.56 

5.34 

3.10 

488 

Aug.    1 

8 

1 

10.0 

LI 

8.7 

1.9 

59.77 

1.046 

3.16 

6.81 

8.12 

5.80 

593 

Aug.    9 

9 

1 

10.3 

1.1 

3.2 

1.9 

56:96 

L041 

4.50 

4.40 

L4I7 

3.65 

655 

Aug.  12 

10 

1 

10.2 

LI 

3.6 

1.6 

59.70 

1.053 

4.41 

8.32 

2.27 

a  03 

755 

Aug.  18 

11 

1 

10.4 

1.1 

4.0 

1.7 

62.77 

L049 

2,68 

6.90 

2,48 

7.03 

813 

Aug.  23 

12 

1 

9.2 

1.5 

4.5 

2,3 

62.34 

1.059 

1.97 

10.67 

2.32 

10.49 

816 

Aug.  24 

13 

1 

10.6 

L2 

2.7 

L8 

53.58 

1.048 

2,63 

7.34 

2,86 

847 

Aug.  26 

13 

1 

9.8 

L2 

4.3 

2,1 

62.06 

L062 

2.36. 

11.62 

L98 

1L51 

857 

Aug.  26 

13 

1.062 

2,36 

U.74 

1.90 

1L63 

885 

Aug.  27 

14 

1 

9.5 

1.1 

l\ 

It  7 

57.78 

1.048 

8.16 

7.69 

*75 

7.28 

939 

Aug.  31 

15 

1 

10.0 

1.4 

L6 

53.53 

1.042 

L55 

6.20 

3.99 

6.26 

953 

Aug.  81 

15 

1.042 

1.61 

5.42 

3.62 

995 

Sept    2 

16 

1 

9.5 

LO 

2.2 

L4 

45.95 

1.0*6 

3.26 

9.51 

8.24* 

9.39 

1066 

Sept    7 

17 

1 

9.8 

.9 

1.5 

1.1 

56.00 

1.065 

1.84 

12,11 

2,52 

3.-81! 

1116 

Sept  10 

18 

1 

10.5 

1.3 

3.8 

2.5 

66.49 

1*958 

18 

10.59 

10.29 

1122 

Sept  10 

18 

^ 

L058 

10.80 

2.81 

10.29 
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I 
l 


! 


* 


a 
§ 


86 
134' 
158 
159 
160 
161 
248 
303 
304 
489 
490 
881 
382 
594 
666 
756 
817 
848 
886 
940 
996 
1057 
1116 


July  7 
July  13 
July  15 
July  15 
July  15 
July  15 
July  18 
July  21 
July  21 
Aug.  1 
Aug.  1 
July  26 
July  26 
Aug.  9 
Aug.  12 
Aug.  18 
Aug  24 
Aug.  26 
Aug.  27 
Aug.  31 
Sept  2 
Sept  7 
Sept  10 


Stag*. 
1 

1 
2 
3 

4 
5 
6  ! 

7! 
8  ' 
8  . 

81 

iSi 

11 
12 
13. 

14  I 
15 

15  J 
16 
17 
17 
18 


\-FuL 
5.1 
6.0 
6.0 
7.0 
7.0 
10.0 
9.0 
10.3 
9>3 
8.7 


Inch* 
L3 
L2 
L6 
1.0 
LO 
1.3 
L4„ 
LI 
L4 
1.8 


Lbt. 
2.7 
2.7 
3.7 
2.6 
2.1 
8.9 
8,5 
2.3 
2.8 
4.2 


Lbs. 
L9 
1.9 
3.0 
L8 
1.3 
2.0 
L8 
1.4 
L7 
L9 


Pr.cL 
63.81 
56.50 
71.76 
60.84 
56.24 
57.67 
61.68 
55.96 
57.14 
58.89 


ai 

9.3 
8.9 
8.2 
8.5 
9.5 
9.0 
8.0 

lfco 

10.3 
10.0 


1.2 
.9 
LO 
1.2 
LO 
1.3 
L2 
LO 
L2 
.9 
1.0 
L2 


2.3 
2.8 
3.1 
3.8 
2.«5 
2.8 
3.3 
2.6 
L3 
L7 
1.2 
2.2 


L2 

LO 

1.4 

L3 

LO. 

L3 

L2 

.8 

.5 

L4 

.8 

L5 


56.04 
59.55 
54.62 
57.01 
52.41 
55.81 
53.14 
57.49 
4L66 
53.11 
52.08 
46.77 


L021 
1.020 
L022 
L022 
L032 
L025 
1.038 
L034 
L035 
1.039 
L039 
1.050 
1.049 
L041 
L041 
L039 
L029 
L064 
L036 
1.036 
1.067 
1.035 
11039 


Pr.cL' 
3.34  i 

1  4.16 
2.97 
3.85 
3.81 
2.74 
3.17 
3.74 
3.32 
2. 11 
2.18 
2.64 
2.92 
3.24 
2.40 
3.36  I 

,L25; 
L29 
2.31  ! 
1.32' 
1.44  1 
L50  | 
L44  i 


Pr.cL 

.64  ■ 
.35  i 
.72  i 
.16.1 
2.00^ 
L41 
3.22 
2.13 
4.63 
5,64 
5.92  . 
7.76 
8.24 
6,16  ! 
6.82  I 
5.12  ! 
2.47  • 
12.94 
3.71  ' 
3.78  i 
13.88 
3.90? 
5.94  I 


Pr.cL 
L99 
2.40 
2.91 
3.81 
3.73 
4.68 
2.32 
a  33 
3.20 
3.07 
2.23 
L65 
L99 
.73 
2.92" 
1.75 
3.08 
L88 
4.45 
4.16 
2.86 
2.86 
2. 48 


Pr.cL 


5.71 


5.25 
5.54 
4.89 
2.26 
12.87 


5,20 


EIGHTEEN-ROWED  YELLOW  DENT. 


87 

July    7 

162 

July  15 

163 

July  15 

249 

July  18 

305 

July  21 

306 

July  21 

307 

July  21 

383 

July  26 

491 

Aug.    1 

595 

Aug.    9 

657 

Aug.  12 

757 

Aug.  18 

818 

Aug.  24. 

824 

Aug.  24 

844 

Aug.  26 

861 

Aug.  26 

887 

Aug.  27 

941 

Aug.  31 

1003 

Sept    3 

1058 

Sept    7 

1117 

S*pt  10 

1121 

Sept  10 

1 

1 

5.2 

1.3 

3.3 

2.4 

65.86 

L022 

2 

1 

6.0 

LI 

L8 

1.2 

62.38 

L023 

3 

1 

5.5 

L8 

2.8 

L9 

62.32 

L023 

4 

1 

8.0 

1.8 

8.0 

L6 

63.47 

1.028 

5 

1 

7.6 

LO 

L9 

L8 

62.84 

L028 

6 

1 

6.5 

1.1 

2.0 

L2 

60.17 

L031 

7 

1 

8.1 

1.2 

2.3 

L5 

60.09 

1.028 

8 

1 

9.2 

L2 

2.6 

L5 

6L03 

L032 

9 

1 

8.5 

LI 

3.5 

L7 

60.62 

1.043 

10 

2 

8.5 

1.1 

5.8 

2.4 

54.82 

1.044 

11 

1 

10.2 

L3 

4.2 

2.0 

54.90 

L  052 

12 

1 

8.5 

1.3 

3.7 

1.3 

55.40 

1.03G 

13 

1 

10.2 

L6 

4.3 

2.3 

5a  44 

1.050 

13 

L049 
1.060 

13 

1 

io.o 

L4* 

3.4 

2.2 

49.80 

13 

1.061 
LOil 

14 

1 

7.7 

i.i 

2.8 

i.i 

59.38 

15 

1 

9.0 

1.3 

2.3 

1.2 

49.64 

1.045 

16 

1 

ai 

L3 

2.1 

L5 

60.00 

1.062 

17 

1 

9.0 

L2 

2.3 

.7 

37.94 

1.030 

18 

1 

9.7 

1.6 

3.1 

1.9 

63.53 

L057 

18 

1.057 

3.58 
3.64 

2.86 
2.49 
3.86 
4.21 
3.95 
3.96 
3.65 
3.05 
3.20 
3.35 
1.60 
1.46 
L32 
L53 
2.80 
3.22 
2.11 
1.20 
L56 
1.59 


.35 

.48 
.65 
1.89 
L57 
2.07 
2.23 
3.36 
5.17 
&87 
a  24 
4.15 
9.20 
18.60 
11.56 
11.48 
8.13 
6.18 
11.39 
4.  35! 
11.79 
1L62 


L79 

a  21 
4.89 
5.84 
2.83 
2.98 
2.67 
1.40 
2.92 
1.38 
2.81 
2.05 
1.81 
-2.48 
2.54 
2.07 
3.39 
2.56 
5.80? 
2.12 
2.78 
2.50 


a  40 

7.58 
7.48? 
a  56 
a  69 
10.77 
10.76 
a  34 

ii.'ii" 

£6.86* 
10.84 


In  the  following  tables  are  given  the  average  of  the  determinations 
for  each  stage  of  development  for  each  variety. 

In  addition  to  the  columns  giving  the  average  results  of  the  several 
determinations  given  in  the  preceding  tables,  there  is  given  a  column 
showing  what  is  termed  the  percentage  of  available  sugar  present  in 
the  juice,  t.  e.,  the  amount  of  sugar  which  may  be  obtained  as  sugar 
from  the  juice,  for,  as  is  generally  known,  the  amount  of  sugar  to  be 
obtained  from  any  given  specimen  of  juice  depends  obviously  upon  the 
amount  of  sugar  present;  but  not  alone  upon  this,  but  also  upon  the 
amount  of  glucose,  and  other  matters  present,  since,  as  is  well  known, 
the  effect  of  these  is  to  prevent  the  crystallization  of  a  i>ortion  of  the 
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sugar  present,  and,  hence,  to  increase  the  relative  amount  of  molasses, 
the  molasses  consisting  of  glucose,  water,  mineral  matters  (the  ash), 
and  more  or  less  sugar,  which  practically  cannot  be  recovered  as  such. 
Now  this  molasses-producing  (melassigenic)  property  of  the  several 
impurities  present  in  the  juices  of  cane,  sorghum,  and  beets  has  been  a 
subject  of  considerable  experiment,  but  at  the  present  time  the  exact 
effect  of  each  impurity  is  not  known. 

The  average  of  thirty-four  analyses  of  sorghum  juices,  made  in  this 
laboratory,  shows  an  average  percentage  of  ash  equal  to  1.06;  the 
maximum  being  1.66  per  cent,  and  the  minimum  being  .82  per  cent. 
We  may,  then,  safely  estimate  the  ash  as  being  about  one  per  cent,  of 
the  juice. 

Now,  while  all  authorities  are  agreed  as  to  the  melassigenic  effect  of 
certain  of  the  mineral  constituents  of  the  ash,  there  is  much  difference 
as  to  the  action  of  other  mineral  matters,  and  while  some  of  these  are 
regarded  as  quite  indifferent  in  their  action,  other  constituents  of  the 
ash  are  shown  to  strongly  favor  the  crystallization  of  the  sugar.  For 
example,  potassium  carbonate  increases  the  quantity  of  molasses  pro- 
duced, potassium  sulphate  appears  to  have  no  effect,  while  magnesium 
sulphate  seems  to  iavor  the  crystallization  of  sugar,  and  thus  decrease 
the  amount  of  molasses. 

It  is  highly  probable  that  much  of  the  good  effect  attributed  to  the 
use  of  sulphurous  acid,  as  an  aid  in  the  crystallization  of  sirups,  is  due 
to  the  fact  that  it  converts  the  harmful  alkaline  carbonates  into  the 
inert  sulphates.  In  the  report  of  our  work  last  year  we,  in  accordance 
with  a  common  practice  among  sugar-makers,  made  use  of  the  so-called 
"  exponent,"  which  represented  the  relative  purity  of  the  different  juices. 
This  "exponent"  was  the  percentage  of  sucrose  in  the  total  solids  of  the 
juice;  and  this  represented  the  percentage  of  the  sugar  present  in  the 
juice  which  could  be  in  practice  obtained  as  sugar.  While  this  method 
of  calculation  is  doubtless  at  least  approximately  correct  when  applied 
to  these  juices  which  are  generally  worked  up  for  sugar,  it  is  obviously 
erroneous  when  applied  to  juices  poor  in  sugar  and  with  comparatively 
large  amounts  of  other  solids. 

We  have,  therefore,  this  year  adopted  a  method  for  calculating  the 
available  sugar,  viz. : — the  difference  between  the  per  cent,  of  sucrose  and 
the  sum  of  the  per  cents  of  glucose  and  solids  not  sugar,  and  although 
confident  that  all  the  experiments  of  Marschall,  La  Grange,  and  others 
go  to  prove  that  the  amount  of  available  sugar  thus  shown  is  beyond 
question  too  low,  it  is  at  least  safe  to  err  upon  this  side  rather  than  the 
other. 

If  we  apply  these  two  methods  to  two  specimens  of  juice,  one  good 
and  the  other  poor,  it  will  be  seen  that  for  the  good  juice  the  two  meth- 
ods approximately  agree,  while  for  the  poor  juice  they  differ  widely,  and 
there  is  no  doubt  but  that  the  method  of  the  exponent  is  in  such  a  case 
inapplicable;  e.g. — 

Juice  A  contains:  sucrose,  3.51  per  cent;  glucose,  4.50  per  cent.;  sol- 
ids, 1.78  per  cent.  The  exponent  would  be  35.85  and  the  available  sugar 
1.26  per  cent;  or,  by  the  other  method,  3.51— (4.50+1.78)=—  2.77. 

Juice  B  contains:  sucrose,  15.30  percent.;  glucose,  .87  per  cent;  sol- 
ids, 2.95  per  cent.  The  exponent  would  be  80.02  and  the  available  sugar 
12.24  per  cent;  or,  by  the  other  method,  15.30— (.87+2.95) =11.48  per 
cent 

It  is  from  the  above  assumed  cases  obvious  that  the  last  method  of 
calculation,  although  giving  probably  too  low  a  result,  is  one  of  general 
application,  since  no  one  would  regard  it  as  possible  practically  to  ob- 
tain any  sugar  from  a  juice  having  the  composition  of  the  one  marked  A. 
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It  will  be  observed  that  in  the  tables  the  available  sugar  begins  to 
show  itself  quite  late  in  the  development  of  the  plant,  generally  about 
the  seventh  or  eighth  stage,  and  it  is  obvious  that  previous  to  this 
period  the  available  sugar  exists,  as  we  may  say,  as  a  minus  quantity; 
but  owing  to  the  practical  importance  of  tins  matter  its  discussion  will 
be  again  taken  up. 

It  will  also  be  observed  that  the  dates  of  analysis  do  not  correspond 
exactly  to  the  dates  when  the  several  varieties  had  reached  the  sepa- 
rate stages.  This  was  owing  to  the  rapid  development  of  the  plants, 
which  proceeded  more  rapidly  than  the  assistants  in  the  labaratory 
were  able  to  do  with  their  daily  examinations. 

GRAPHICAL  CHARTS. 

The  preceding  results  will  appear  more  clearly  by  representing  them,  as 
was  done  last  year,  graphically,  and  in  the  following  charts  the  percentage 
is  indicated,  for  the  sucrose,  glucose,  solids  not  sugars,  and  available 
sugar,  by  the  numbers  given  upon  ihe  right  and  left  hand  margins,  while 
the  dates  are  given  upon  the  upper  margin  of  each  sheet.  For  con- 
venience of  platting  upon  the  same  sheet,  the  per  cent  of  juice  given 
upon  the  charts  should  be  multiplied  by  five  in  every  case,  and  the 
specific  gravity  is  represented  by  having  .001  in  specific  gravity  equal 
to  one-fifth  of  one  per  cent,  as  given  upon  the  chart. 

Each  point  indicated  by  a  break  in  either  of  the  lines  representing 
the  above  constituents,  the  specific  gravity  or  the  juice,  represents  the 
average  result  actually  obtained  in  the  several  analyses  of  a  juice  at 
any  given  stage  of  development.  The  beginning  of  each  line  and  the 
end  represent  the  average  results  of  the  first  and  last  stages,  and  the 
intervening  breaks  the  successive  stages  from  the  first  to  the  last. 

ANALYSES  OF  EACH  VARIETY  OF  SORGHUM  AND  MAIZE  IN  DIFFERENT 

STAGES. 

The  following  tables,  prepared  from  the  preceding,  represent  on  sepa- 
rate tables  the  average  results  of  the  analyses  of  each  variety  in  the 
several  stages  of  development,  each  table  containing  only  the  analyses 
of  a  single  stage,  and  the  general  average  of  all  the  analyses  of  all 
varieties  at  each  separate  stage  is  given.  An  examination  will  show  that 
there  is  practical  agreement^  in  all  these  sorghums,  the  only  difference 
being  in  the  time  from  planting  necessary  for  the  different  varieties  to 
attain  to  any  given  stage. 

EARLY  AMBER. 
Carll  and  Gardner. 


i 


1 

1 

3  .1^ ,  Jul„ 

4 !  July  14 

5 !  July  15 


July     I 

July  16 

July  16 

ily  11 


July  20 

Julv  23 

July  23 

July  26 


July    1 

*$»' 

July  18 

July  15 

July  18 

July  19 

July  20 

July  25 

July  27 


I 


Pr.ct 
1.73 
3.15 
2.93 
2.20 
2.78 
2.61 
3.17 
8.64 
8.57 
2.78 


Pr.ct. 

.89 

1.15 

L52 

.58 

.•81 

.99 

3.10 

4,83 

8.63 

7.62 


Pr.ct 

1.91 
2,65 
1.45 
4.10 
3.50 
2.80 
2.42 
8.63 
3.27 
2.29 


I 

1 


Pr.ct. 

4.03 
6.95 
5.89 
6.88 
5.27 
a  40 

a  69 

12.00 
10.37 
12.64 


7.41 


$ 


> 


Pr.ct  I  Pr.ct. 
56.12 
58.09 
63.29 
70.85 
64.38 
63.80 
68.23 
65.79 
65.81 
66.46 


2.60 


1.016 
1.028 
1.0*J6 
1.021 
1.012 
1.023 
1.047 
1.041 
1.036 
L047 
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EARLY  A!OER--Ctontiniwd. 
Carll  and  GARDinEB— Contlnned. 


i 


i 


10 

u 

13 

IS 

14 

IS 

16 

17 , 

18 

After  18 
After  18 
After  18 
After  18 
After  18, 


July  29 
Aug.  1 
Aug.  8 
Aug.  It 
Aug.  IS 
Aug.  as 
Aug.  81 
Sep!  5 
Sept  13 
Oct.  10 
Oct  20 
Oct  80 
Nov.  IP 
Not.  17 


July  SO 
Aug.  8 
Aug.  9 
Aug.  IS 
Aug.  10 
Aug.  19 
Aug.  26 
Sept  3 
Sept  10 


Pr.oL 
2.91 
2.47 
1.86 
1.67 
L55 

.95 
1.09 

.80 
1.06 
1.01 
1.37 
L01 


Pr.oL 
9.26 
12.26 
12.96 
14.27 
14.88 
16.08 
18.48 
1&42 
17.32 
14.78 
14.23 
13.75 
13.94 
13.66 


Pr.eL 
2.81 
2.87 
5.04 
8.80 
8.98 
2.97 
8.27 
3.00 
3.94 
3.68 
3.50 
4.15 
3.69 
3.22 


Pr.eL 
14.98 
17.59 
19.86 
19.14 
20.31 
2L44 
22.79 
22.22 
22,32 
1&47 
19.00 
18,91 
18.48 
18.07 


9.19 
1L38 
12,82 
J3.69 


16.92 


13.96 
17. 01- 
lS.  76 
13.95 
14.09 


Pr.cL 

8.54 

6.01 

6,06 

9.40 

9.35 

12.11 

14,07 

14.62 

12.82 

10.09 

9.46 

8.49 

a  40 

9.23 


Pr.oL 
60.00 
64.66 
6S.37 
64.51 
68.89 
58.45 
52.77 
53.53 
46.87 
56.09 
56.13 
59.16 
5L12 
54,69 


t057 
LOSS 
t072 
L071 
L083 

toss 

1.091 
1.090 
L089 
1.078 
1.076 
1.076 
L075 
1.074 


EARLY  GOLDEN. 
A.  B.  Swain. 


10 

11 

IS 

18 

14 

16 

16 

1? 

18. ....... . 

After  18  .. 
After  18... 
After  18... 
After  18... 
After  18... 


July  6 
July  16 
July  S 
July  IS 
July  IS 
July  14 
July  IS 
July  19 
July  26 
July  28 
Aug.  1 
Aug.  8 
Aug.  18 
Aug.  19 
Au§.26 
Aug.  31 
8ept  5 
Sept  13 
Oct  10 
Oct  20 
Oct  30 
Nov.  10 
Nov.  17 


July    4 
July    6 

J«iy   « 

July  9 
July;  11 
,  July  14 
vJuly  18 
July  25 
July  27 
July  30 
Aug.  3 
Aug.  9 
Aug.  12 
Aug.  16 
Aug.  19 
Aug.  26 
Sept  3 
Sept  10 


8.11 
8.10 
3.17 
2.46 
2.62 
2.95 
3.00 
197 
2.36 
2.48 
178 
L88 
L16 
L49 
L65 
1.26 
.89 
1.34 
1.28 
A.  03 
1.10 
1.83 
L32 


191 

1.36 

1.58 

L54 

L69 

4.04 

5.25 

5,42 

9.26 

1L14 

18.84 

14.64 

14,67 

14:48 

15.36 

18.08? 

17.65 

16.50 

13.84 

16.11 

14.43 

12.99 

13.99 


2.40 
3.16 
2.00 
4.10 
3.67 
1.17 
1.17 
2.80 

tso 

2.91 
4.96 
4.02 
2.67 
3.-65 
3.73 
2.76 
3.88 
3.14 
3.86 
3.85 
3.84 
3.45 


6.92 

6.86 

7.91 

6.01 

a  42 

10.66 

9.42 

9.56 

14.50 

15,22 

U.~51 

20.93 

19.75 

18.84 

20.56 

28.07 

2L30 

21.22 

1&26 

21f00 

19.38 

18.16 

18.76 


9.84 
10.27 
13.03 
14.22 


16.27 


15.41 
12.70 
14.66 


•*i08 
L*8 
4.08 
7.06 
9.17 
8.35 
9.39 
10.12 
10.16 
13.09 
14.00 
11.78 
9.42 
11.22 
9.48 
7.82 
9.22 


66.99 
69.68 
71.33 
67.08 
68.85 
68.01 
66.30 
60.-57 
67.12 
66.95 
64.26 
60.76 
64.31 
58.50 
59.14 
63.42 
57.54 
54*.  09 
54.55 
58.78 
55.27 
55.71 
55.42 


LOSS 
1.027 
LOSS 
L081 
1.024 
L636 
L040 
L046 
LOSS 
L061 
1.078 
L075 
LQ78 
L077 
L082 
L090 
1.086 
1.088 
L074 
1.085 
1.078 
L073 
L076 


WHITE  LIBERIAN. 
Mr.  Nbsbit. 


Before  1 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15.  .'.... 


July  8 
Ally  16 
,Joly  16 
July  9 
July  18 
July  18 
July  14 
July  18 
July  19 
July  24 
July  29 

i ■*    I 

Aug.    8 

'Aug.  13 
Aug.  10 

ifiiss 


July  1 
July  8 
July  6 
duly  8 
July  11 
July  12 
July  14' 
July  18 
^fuly  25 
July  27 
Ju]y  30 
A%g.  3 
Aug.  9 
Aug.  12 
A  fig.  16 


2.88 
2.96 
3.08 
3.10 
2.74 
2.48 
8.21 
3.08 
8.01 
3.05 
2.38 
L49 


1     1.34 


.92 
1.81 

.96 
LOO 


4.81 

1.20 

176 

.89 

1.20 

L79 

2.86 

6/21 

6.63 

7.81 

1L34 

14.30 

14.64 

16.90' 

15.16 

17.52 

17.66 


.69 
2.21 
8.00 
2.05 
4.53 
2.66 
1.35 
5.04 
3.67 
2.26H 
3.36 
4.74 
3.15 
ABO 
2.80 
3.25 


6.27 

6.85 

7.05 

6.98 

5.99 

8.80 

8.72 

9.59 

18.68 

14.53 

15.97 

19.24 

20.72 

20.97 

19.72 

21.28< 

2L90 


a  00 
10.99 
13.96 
14.03 
16.18 
14.25 
16.93 


.83 


LOO 
6.71 
9.54 
8.56 
12.83 
10,08 
13.76 
13.40 


68.00 
64.29 
72.31 
71.62 
65.05 
65.34 
72.78 
72.07 
72.61 
65.57 
69.40 
64.02 
65.79 
62.18 
61.94 
58.24 
60.57 


L020 
L024 
L037 
L024 
1.025 
L025 
1.082 
LOIS 
L041 
1.052 
L065 
L073 
L076 
1.082 
L080 
L087" 
1.086 
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WHITE  LIBERIAN— ContimiW. 
Mr.  Nesbit— Continued. 


OQ 


1 

a 

o 
H 


i 


I 

! 


! 


17.^.... 
18 

After  18.. 
After  18.. 
AJter  18.. 
After  18.. 
After  18.. 


Sept  8 
Sept  18 
Oct  10 
Oct  20 
Oot  80 
Nov.  10 
Nov.  17 


Sept    8 
Sept  10 


Pr.ct 
.96 
1.12 
1.08 
1.81 
LOS 
L55 
1.82 


Pr.cL 
17.52 
16.38 
16.45 
12.38 
15.05 
12.28 
12.52 


Pr.ct. 
1.77 
3.05 
3.92 
3.52 
3.53 
4.54 
4.02 


Pr.cL 
20.27 
20.50 
21.45 
17.71 
20.51 
18.37 
17.86 


15.98 


15.68 
15.37? 


Pr.cL 
14.77 
12.16 
11.45 
7.05 
11.39 
6.19 
7.18 


Pr.cL 
60.82 
56.71 
50.17 
61.68 
67.05 
54.16 
63.51 


L085 
L082 
L087 
1.070 
1.082 
L074 
L071 


WHITE  LIBERIAN. 
Rush  G.  Leaming. 


i 

2 

3 

4. ...... 

5 

6 , 

7 

8 , 

9 

10 

11 

12 

13 , 

14 

15 

16 

17 

18 

After  18.. 
After  18.. 
After  18.. 
After  18.. 
After  18.. 


July  16 
July  8 
July  11 
July  11 
July  11 
July  14 
July  18 
July  19 
July  28 
July  27 
Aug.  1 
Aug.  8 
Aug.  13 
Aug.  19 
Aug.  25 
Aug.  30 
Sept  5 
Sept  13 
Oct.  10 
Oot  20 
Oct  30 
Nov.  10 
Nov.  17 


July  2 
July  5 
July  8 
July  11 
July  12 
July  14 
July  18 
July  25 
July  27 
July  30 
Aug.  3 
Aug.  9 
Aug.  12 
Aug.  16 
Aug.  19 
Aug.  26 
Sept  3 
Sept  10 


1 

4.46 

.46 

2 

8.80 

.70 

1 

2.80 

L55 

1 

3.18 

L25 

1 

3.25 

1.98 

1 

3.15 

4.09 

1 

2.84 

6.94 

1 

2.98 

7.15 

1 

2.78 

9.05 

1 

2.48 

1L02 

1 

1.63 

14.60 

1 

1.57 

14.86 

1 

1.84 

16.85 

1 

1.80 

16.59 

2 

1.04 

17.51 

2 

1.23 

16.76 

2 

.93 

18,80 

2 

L96 

16.28 

2 

L19 

14.04 

1 

1.09 

15.12 

4 

1.60 

12.60 

3 

1.32 

13.28 

2 

L83 

12.47 

1.40 
1.99 
3.25 
9.82 
4.15 
.99 
L25 
3.88 
4.96 
L56 
1.85 
8.99 
L43 
2.21 
2.20 
2.48 
2.75 
3.40 
8.62 
4.25 
3.97 
4.84 
3.93 


6.82 

6.09 

7.60 

14.25 

9.88 

a  23 

1L03 

13.51 

16.79 

15.06 

iao8 

20.42 
19.12 
20.10 
20.75 
20.47 
22.47 
20.94 
1S.S5 
20.46 
18.17 
19.94 
1&23 


10.87 
13.58 
14.22 


15.72 
16.97 
14.56 


7.89? 
14.47 
12.62 


2.85 

.79 

L31 

6.98 

1L12 

a  29 

13.58 

13.08 

14.27 

13.05 

15.12 

11.62 

9.28 

9.78 

7.03 

7.62 

6.71 


72.92 
69.48 
70.41 
74: 14 
72.39 
69.28 
60.33 
7L88 
68.21 
65.79 
63.75 
63.22 
62.58. 
65.48 
62.08 
56.37 
57.22 
63.13 
55.45 
50.61 
56.22 
53.87 
57.66 


1.027 
L027 
L025 
L021 
LOW 
L038 
L047 
LOW 
1.054 
L062 
L073 
1.075 
L072 
LOSS 
L085 
L084 
L093 
LOBS 
L075 
1.080 
L072 
L074 
L075 


BLACK  TOP. 
D.  W.  Aiken. 


l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

After  18.. 
After  18.. 
After  18.. 
After  18.. 
After  18.. 


July  16 
July  6 
July  10 
July  12 
July  14 
July  14 
July  18 
July  19 
July  25 
July  28 
Aug.  8 
Aug.  13 
Aug.  19 
Aug.  25 
Aug.  29 
Aug.  31 
Sept  5 
Sept  15 
Oct  10 
Oct  20 
Oct  30 
Nov.  10 
Nov.  17 


July  3 
July  6 
July  9 
July  12 
July  15 
July  16 
July  17 
July  18 
July  20 
July  25 
July  80 
Aug.  4 
Aug.  15 
Aug.  17 
Aug.  19 
Aug.  26 
Sept  3 
Sept  10 


2.06 

2.00 

2.42 

3.52 

3.30 

3.81 

4.53 

2.45 

3.85 

2.63 

1.15 

3.41 

.73 

L18 

.46 

.96 

L33 

1.49 

.55 

2.38 

.90 

.42 

1.29 


2.72 

L13 

2.19 

L47 

2.34 

2.45 

3.41 

6.41 

a  70 

6.25 

9.21 

10.07 

15.17 

15.40 

17.08 

19.20 

15.56 

14.11 

13.61 

12.11 

12.50 

1L22 

a  41 


a  61 
2.65 
4.05 
4.10 
3.23 
a  45 
.50 
3.20 
2.17 
a  86 
3.46 
2.30 
2.94 
a  05 
4.44 
3,09 
2.32 
2.98 
a  71 
4,22? 
3.90 
4.19 
a  00 


a  39 

5.78 

9.12 

9.19 

a  96 

14. 71 

a  44 

12.06 

14.22 

12.74 

18.82 

15.78 

18.84 

19.63 

2L98 

23.25 

19.21 

18.58 

17.87 

ian 

17.30 
16.83 
13.69 


a  07 


a  12 

9.44 


15.70 


11.75 


11.91 
12.50 


-1.62 

.76 

8.18 


4.60 
4.86 
11.50 
1L17 
12.18 
15.15 
11.91 
9.64 
9.35 
5.51? 
7.70 
a  61 
a  13 


67.35 

66.60 

70.50 

70.49 

7L89 

71.48 

70.23 

65.45 

6a  36 

7a  48? 

6a  64 

63.77 

6a  00 

62.32 

59.56 

5a  94 

61.68 

57.22 

54.37 

66.03 

56.76 

51.34 

55.69 


1.080 
L020 
1.026 
L028 
L032 
LOSS 
1.042 
L044 
1.055 
L044 
1.049 
L061 
L077 
L082 
L087 
1.091 
L080 
L077 
L073 
L074 
L070 
L666 
LOSS 


Plat©  I 


Plare     |Jj 


- 


Plate  V 


,  V  Jacob   Laiscbo*  ) 


MWfMaHap« 


-*    5 


Plate  XI 


re     XII1 


o-Avaffable  Sugar 
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BLACK  TOP,  TALL. 
D.  W.  Aiken. 


if 
It 


CO 


& 


1 

2 

3 

4 

6 

0 

7 

8 

9 

10 

11 

18 

14 


Jnly  26 
July  26 
Jnly  27 
Aug.  1 
July  80 
Aug.  5 
Aug.  11 
Aug.  19 
Aug.  25 
Aug.  29 
8ef&  8 
Sept.  12 
Sept  17 


July  24 
July  26 
July  27 
July  80 
Aug.  1 
Aug.  12 
Aug.  19 
Aug.  22 
Aug.  26 
Aug.  29 
Sept  3 
Sept  12 
Sept  17 


Pr.oL 
1.81 
1.56 
1.87 
1.55 
2.29 
1.19 
1.69 
1.35 
1.17 
.68 
.78 
.87 


Pr.et 
4.69 
4.95 
5.66 
6.24 
5.79 
7.93 
9,79 
11.50 
14.42 
15.75 
11.97 
12.27 
13.28 


Pr.et. 
2.47 
1.85 
1.19 
3,60 
4.28 
4.50 
4.87 
2.24 
2.45 
5.18 
7. 34? 
3.77 
3.73 


Pr.eL 
a  97 

aso 

a72 

11.39 
12.36 

ia«2 

15.85 

15.09 

1&04 

21.61 

20.091 

16.91 

17.70 


5.81 
4.86 
7.75 
198 
10.80 
13:28 


Pr.et. 
.41 
1.54 
2.60 
1.09 

—  .78 
2.24 
8.73 
7.91 
10.80 
a  89 
8.85? 
7.63 
&86 


Pr.eL 
61.06 
59.16 
58.89 
58.53 
60.00 
5&  08 
67.41 
5&  69 
53.87 
55.15 
5a  41 
45.16 
53.97 


AFRICAN. 
W.  E.  Parks. 


AFRICAN  SHORT. 
W.  E.  Pabks. 


L086 
L036 
1.089 
L044 
L048 
1.060 
LOW 
L064 
L077 
1.087 
L065 
L070 
1.073 


1 

July  16 
July    6 
July  10 
July  12 
July  14 
July  18 
July  19 
July  23 
July  28 
July  26 
Aug.    5 
Aug.    9 
Aug.  13 
Aug.  19 
Aug.  25 
Aug.  80 
Sept    8 
Sept  17 
Oct    10 
Oct.    80 
Nov.  10 
Nov.  17 

July    3 
July    6 
July    9 
July  15 
July  16 
July  18 
July  19 
July  20 
July  25 
July  80 
Aug.    3 
Aug.  12 
Aug.  16 
Aug.  19 
Aug.  24 
Aug.  29 
Sept    3 
Sept  17 

1 

1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
3 
8 
1 
2 
4 
3 
2 

L99 
1.84 
1.91 

a  io 

1.79 

1.99 

2.52 

2.93 

2.78 

2.32 

8.03 

2.92 

1.87 

2.98 

1.88 

a  42 

1.38 

.57 

a  13 

.86 

.82 

.98 

2.45 
1.28 
a  31 
1.20 
3.25 
4.41 

a  06 

5.82 
4.76 
7.84 
6.52 
a  76 
11.78 
a  31 
16,62 
13.66 
17.47 
17.69 
14.66 
13.45 
M.71 
10.01 

2.91 
L64 
4.23 
3.38 
2.77 
1.04 
4.86 
4.62 
4.40 
2.80 
4.31 
1.98 
2.73 
1.60 
a- 17 
2.49 
2.83 
3.12 
3.60 
4.29 
4.12 
a  89 

7.35 
4.76 

a  46 

7.68 
7.81 
7.44 
14.84 
ia37 
11.94 
1146 
13.86 
11.66 
10,88 
li77 
20.07 

its 

2L38 
20.89 
H  60 
ia65 
14.86 

6a  09 

6L42 
67.87 
65.09 
6a  07 
6a  69 
69.11 
60.71 
6&  88 
6*20 
6a  88 

K-K 

6a  58 

6a  l* 
eaio 
6a  22 
52.71 
5a  80 
5&  06 
57.12 
57.78 
5a  25 

1.027 

2 

' 

1.018 

3..... 

1.024 

4 

1.028 

5.. 

7.58 
7.01 
a  25 
11.12 

"iaos* 

14.55 

*ia27* 

9.59 
10.65 

— L81 
L38 

—  .42 
—1.73 
—a  42 

3,22 

—  .82 
1.86 
7.18 
a  75 

ian 
a  75 
ia26 

14.00 

a  »3 
a  30 
a77 
a  16 

1.080 

6.* 

L085 

7 

L046 

8 

L047 

9 

1.042 

10 

1.051 

11 

1.05b 

12 

1.046 

13 

L068 

14 

1.657 

15 

1.076 

16 

1.075 

17 

1.069 

18 

After  18.... 

1.087 
1.083 

After  18.... 

1.075 

Aftor  18 

1.069 

After  18 

1.062 

15 
16 
17 
18 


Aug.  24 
Sept  3 
Sept  12 
8ept  17 


Aug.  24 
Sept  3 
Sept  12 
Sept  17 


1.14 
a  49 
a  70 
1.28 


1157 
11.941 
12.30 
1112 


4.12 
6  91 
a  12 
4.12 


17.83 
2a  34 

iaie 

17.52 


15.271 


7.81 
1.54 
a  48 
a  72 


6a  6i 
6a  oo 

6L86 
61.05 


1.077 
1.074 
1.076 
LOTS 


WHITE  MAMMOTH. 
Amos  Carpenter. 


feeforel. 

1 

2 

3 

4 

5 

6 

7 

8 


July    8 
Jnly  12 
July  27 

June  23 
June  25 
June  80 

1 
1 
2 

1.11 
1.81 

a  02 

.26 
.49 
3.73 

an 

1.67 
1.86 

4.54 

a  97 
a  6i 

6a  67 
67.58 
6a  62 

a  27 

July  80 

July    5 

2 

a  45 

8.02 

a  92 

10.39 

aso 

—4.85 

67.66 

Aug.    5 

July  10 

1 

an 

a  74 

8.69 

13.14 

6,96 

.84 

6a  06 

Aug.    9 
Aug.    9 

July  25 

1 

a  28 

7.71 

1.87 

12.86 

7.15 

156 

6117 

Aug.    3 

1 

a  62 

a  13 

a  oo 

1L71 

a  02 

.66 

6186 

Aug.  13 

Aug.  13 

1 

an 

a  55 

a  74 

14.46 

a  93 

4.64 

6147 

Aug.  19 

Aug.  19 

1 

a  4i 

iao7 

L82 

ia«> 

ia96 

a  84 

7186 

1.012 
1.020 
1.088 
1.034 
1.046 
1.050 
4.046 
L054 
1.068 


27  AG 
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WHITE  MAMMOTH— Continued. 
Amos  Carpxhtib— Continued. 


£ 


i 


§ 


A 


9 

19 

Aug.  2ft 
Aug.  29 
Aug.  81 
Sept    8 
Sept   7 
Sept  12 
Sept  19 
Oct    19 
Oct    29 
Oct    39 
Nor.  19 
Nor.  17 

11 

13 s 

18 

14  

1ft 

After  18.... 
After  18.... 
After  18... . 
After  18.... 
After  19.... 

Aug.  24 
Aug.  29 
Aug.  30 
Sept  3 
Sept  4 
Sept  12 
Sept  19 


Pr.cL 
2.89 
LOO 
L89 
L49 
L79 
L92 

.82 
1.28 
LSI 
L07 

.99 
L92 


Pr.cL 
10.09 
1409 
lft.  78 
19.19 
lft.  82 
lft.  99 
19.29 
18.89 

9.98 
1L11 
12.38 

8,2ft 


Pr.cL 
8.81 
2.91 
2.41 
178! 
2.99 
L92 
7.271 
a  90 
8,07 
4.91 
4.29 
8.91 


Pr.cL 
18.29 
1198 
29.02 
24.34 
29.28 
18.79 
24.88 
18.80 
15.29 
19.79 
17.27 
18.78 


1L79 
18.99 
ft.  971 


16.28 


14.18 

9.64 
12.18 
13.89 

8.06 


Pr.cL 
8.89 
a  18 
1L44 
7.80! 
1L41 
12151 
a  101 

a49 

4.70 
ft.  43 

T.48 
172 


Pr.cL 
9102 
92.99 
99.0ft 
8189 
9101 
9194 
6101 
6101 
6117 
67.86 
5199 
9115 


1.070 
L0TO 
LOTS 
L9S4 
LOS* 
L09O 
L097 
1.975 
1.991 
LOOS 
1.079) 
LOST 


OOMSEEANA. 
Blyhtii  A  Co. 


1 

July  18 
July    8 
July  11 
July  18 
July  16 
Joly  15 
July  19 
July  90 
July  20 
July  26 
Aug.    1 
Aug.   0 
Aug.  15 
Aug.  19 
Aug.  26 
Aug.  80 
Sept.    5 
Sept  16 
Oct    10 
Oct    20 
Oct    80 
Nor.  10 

July    8 
July    9 
July    9 
July  14 
July  12 
July  15 
July  18 
July  20 
July  25 
July  80 
Aug.    3 
Aug.  12 
Aug.  16 
Au*.lfr 
Aug.  24 
Aug.  29 
Sepl    8 
Sept  12 

i 
i 

2 

1 
1 
1 
1 

1 
1 
2 

1 
1 
1 
1 
2 
2 
2 
2 
1 
2 
4 
2 

101 
LOO 
182 
148 
LOS 
147 
4.11 
L49 
188 
L66 
L96 
167 
.07 
.61 
L96 
115 
L84 
L40 
.96 
L99 
114 
L28 

182 

L66 

.88 

L89 

189 

L23 

118 

188 

7.27 

160 

197 

149 

1117 

1188 

14.98 

15.92 

17.00 

14.63 

17.22? 

163 

1146 

121 

4.68 
L79 
109 
101 
179 
190 
1.89 
144 
197 
119 
188 
LOS 
179 
196 
L61 
199 
120 
L79 
194 
128 
194 
4.49 

191 

124 

176 

170 

1148 

7.80 

112 

14.28 

1192 

1124 

1100 

1194 

1183 

1180 

1146 

2149 

2164 

17.81 

2L11 

150 

1163 

1196 

70.48 
9471 
9L90 
9104 
9116 
97.67 
7182 
9190 
7189 
9168 
9171 
9118 
91.99 
9149 
9191 
9172 
9184 
5135 
4149 
6a  17. 
6189 
6110 

L027 

2 

L021 

g 

L028 

4 mmmmm 

L097 

ft 

L029 

9.^ 

1.029 

7 

178 
110 
180 
1184 

"iiss* 

1142 
1195 
1180 

"  174 

-17(5 
448 
L92 
179 
L84 
.04 
151 
U.89 
1L61 
1178 
1149 
1L26 
1183 

""*i*87" 
—  .68 

L0S4 

8 ♦.. 

L059 

9 

L049 

10 

L061 

11 

L039 

12.....~.« 
18 

L042 
L999 

14  •••«•«. .4^ 

lft 

L977 
L079 

19 .- 

After  18.... 

L090 
L088 
L079 
L048f 

4ft*r  18 

L087 

After  18.... 
After  18.... 

:?;:„:::: 

LOOS 
L944 

REGULAR  SORGHO. 
Bltmtxr  &,  Co. 


1 

July  18 
July    8 
July  11 
July  13 
July  15 
July  16 
July  19 
July  20 
July  20 
July  27 
Aug.    2 
Aug.    9 
Aug.  15 
Aug.  19 
Aug.  2ft 
Aug.  30 
Sept    ft 
Sept  lft 
Oct    10 
Oct    20 
Oct    80 
Nor.  10 
Nor.  17 

July    8 
July    9 
July    9 
July  18 
July  lft 
July  18 
July  18 
July  20 
July  25 
July  80 
Aug.    3 
Aug.  12 
Aug.  19 
Aug.  19 
Aug!  2ft 
Aug.  29 
Sept    9 
Sept  12 

1 
1 
2 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 
1 
1 
2 
2 
2 
1 
2 
4 
8 
2 

171 
197 
168 
L89 
192 
169 
L69 
199 
114 
181 
L89 
L98 
L40 
112 
124 
1.12 
L82 
111 
112 
L99 
L20 
L86 
.82 

.59 
L94 
143 
L20 
115 
174 
142 
147 
182 
190 
120 
1L69 
1185 
14.87 
14.64 
1104 
1120 
1164 
11.90 
1151 
1163 
1L07 

199 
178 
L29 
178 
L74 
199 
122 
136 
196 
140 
187 
178 
142 
L58 
197 
4.52 
179 
107 
168 
198 
489 
197 
468 

7.81 

188 

148 

7.07 

186 

137 

1161 

173 

11.57 

14.03 

1133 

1103 

1138 

14.65 

19.88 

2118 

2132 

17.88 

17.24 

17.67 

1116 

1105 

1142 

71.69 
94.03 
9196 

7L57 
61*1 
97.77 
6134 
7L19 
7<U4 
9L03 
65.52 
69.38 
4114 
9152 
6185 
6199 
90.12 
6109 
9L19 
6168 
5160 
6L28 
57.60 

L025 

2... 

L020 

9.....      .. 

L922 

4 

L099 

ft 

L929 

8 

""7.84* 
*7.*5i* 

"1489* 

"iiii" 

105 

"io.66* 

10.77 
1135 

—407 
.97 
—189 
-.83 
197 
187 
155 
174 
7.15 
149 
190 
1L79 
102 
7.84 
123 
189 
161 
172 

LOW 

10  »»•»-•••••. 

12 ;;;;;;;;;; 

L049 
L084 
L045 
L052 
LQ64 
L051 

18 

LOOS 

14 

L061 

i9 ;;;;;?;;;; 

L081 
L079 

17 

1.081 

18. 

After  18.... 

L076 
L070 

After  18 — 
After  18.-.. 
After  18 

•••- 

L072 
L071 

L099 

After  18.... 

L09B 
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LINK'S  HYBRID. 
E.LDCC 


Before  1 

1 

* , 

3 , 

4 

5 

6 

7  ......A 

8 , 

9 

10 

11 

12 . 

13 , 

14 

15 

16 

17 

After  18 

After  18. 

After  18 

After  18. 

After  18. 


July  8 
July  18 
July  19 
July  20 
July  26 
July  27 
Aug.  1 
Aug.  7 
Aug.  11 
Aug.  15 
Aug.  19 
Aug.  25 
Aug.  29 
Aug.  81 
Sept  3 
Sept  8 
Sept.  12 
Sept  19 
Oct  10 
Oct  20 
Oct  30 
Nov.  10 
Nov.  17 


July  8 
July  16 
July  20 
July  23 
July  25 
July  26 
July  27 
July  29 
July  30 
/Aug.  3 
*Aug.  12 
Aug.  16 
Aug.  19 
Aug.  25 
Aug.  31 
Sept  5 
Sept.  12 
Sept  19 


Pr.et 
1.63 
2.16 
2.21 
1.88 
2.33 
2.73 
2.74 
2.01 
3.01 
1.07 
1.55 
1.74 
1.50 
1.10 
L79 


.34 
.51 
.45 
L28 
.34 
.45 


Pr.et. 
.79 
2.43 
3.42 
3.96 
5.52 
4.65 
6.78 
10.82 
9.04 
14.74 
13.42 
15.85 
14.80 
16.85 
14.94 
17.86 
18.18 
17.92 
17.38 
16.04 
13.81 
14.93 
14.40 


Pr.cL 
2.30 
2.72 
1.53 
2.40 
4.62 
2.21 
3.12 
3.23 
2.69 
2.55 
2.60 
2.67 
3.28 
2.82 
7.161 
3.39 
2.85 
7.65f 
4.12 
4.57 
6.14 
4.79 
4.54 


Pr.et 

4.72 

7.31 

7.10 

8.21 

11.87 

9.59 

12.64 

16.06 

14.74 

18.36 

17.57 

20.26 

19.58 

20.77 

21891 

22.08 

21.83 

25.91? 

22.01 

21.06 

20.23 

20.06 

19.39 


Pr.et 


7.23 
4.26 
2.93 

10.36 
a  82 

14.52 


15.58 


14.26 
15.15 
14.21 


.92 

5.58 

3.34 

11.12 

9.27 

11.44 

10.02 

12.93 

6.999 

13.64 

14.58 

9.031 

12.75 

11.02 

7.39 

9.80 

9.41 


Pr.et. 
67.20 
67.18 
67.48 
65.11 
68.75 
69.72 
6a  58 
64.24 
69.30 
65.40 
64.88 
59.63 
65,86 
54.30 
64.09 
57.69 
58.33 
52.74 
58.02 
57.47 
5a  24 
67.31 
58.38 


L015 
1.025 
LOSS 
1.031 
1.044 
L037 
L045 
LOW 
L058 
L078 
L071 
L082 
L080 
L078 
1.082 
L089 
L090 
1.092 
1.090 
1.084 
1.078 
1.083 
L079 


LINK'S  HYBRID. 
Edwin  Henrt. 


Before  1. 

1 

2 

3 

4 

5 

6 

7 

8 

• 

10 

11 

12 

13 

14 

15 

16 

17 

After  18. 
After  18 
After  18 
After  18 
After  18 


July  8 
July  18 
July  19 
July  20 
July  27 
July  28 
Aug.  1 
Aug.  5 
Aug.  10 
Aug.  15 
Aug.  19 
Aug.  25 
Aug.  29 
Sept  1 
Sept  5 
Sept  8 
Sept.  12 
Sept  19 
Oct  10 
Oct  20 
Oct  30 
Nov.  10 
Nov.  17 


July  8 
July  16 
July  20 
July  25 
July  27 
July  29 
July  30 
Aug.  2 
Aug.  4 
Aug.  6 
Aug.  12 
Aug.  17 
Aug.  19 
Aug.  35 
Sept  1 
Sept  8 
Sept  12 
Sept  19 


1.47 
2.19 
2.13 
2.39 
2.72 
2.66 
2.31 
2.61 
2.70 
1.98 
2.05 
L69 
L38 
L58 
L88 
.66 
L03 
.34 
.42 
.50 
.45 
.36 
.40 


.93 
2.22 
1.04 
4.34 

7.46 
7.47 
9.^28 
a  01 
LL25 
12.29 
12.63 
15.80 
15.58 
16.41 
17.63 
18.86 
17.03 
18.28 
16.89 
15.73 
15.20 
13.54 
15.41 


3.10 
2.51 
L18 
3.14 
L86 
L62 
2.86 
a  87 
L55 
2.54 
2.69 
2.59 
3.51 
2.43 
3.48 
a  33 
2.56 
7.091 
a  38 
4.09 
4.92 
4.89 
4.15 


5.50 
6.92 
6.35 
9.87 
12.04 
1L75 
15.39 
14.49 
15.50 
16.74 
17.28 
20.08 
2a  47 
2a  42 
22.49 
22.85 
20.62 
25.711 
2a  69 
20.32 
20.57 
1&79 
19.96 


7.17 
6.59 
7.96 
7.69 
ia65 
12.13 
12,19 
15.23 


17.10 


14.75 
14.45 


15.89 


-L19 

184 

a  18 

4.17 

L53 

7.00 

7.70 

7.98 

1L62 

10.69 

12.40 

12.77 

14.87 

ia44 

10.85! 

13.09 

11.14 

9.83 

&  29 

10.86 


7a  69 
72.45 
66.00 
fa  12 
65.19 
67.64 
63.49 
63.72 
67.50 
63.39 
64.07 
64.04 
65.11 
6&  90 
62.81 
64.59 
59.56 
55.21 
57.25 
55.73 
5a  42 
57.62 
6a  71 


L017 
L025 
L036 
L083 
L047 
L048 
L057 
L053 
L064 
L069 
L071 
L082 
1.082 
L083 
1.088 
L094 
L086 
1.091 
1.085 
L084 
1.081 
L076 
L080 


SUGAR  CANE. 
Ephraim  Link. 


Before  1.... 

July    9 
July  18 
July  19 
July  20 
July  23 
July  27 
July  81 
July  30 
Aug.    6 
Aug.  10 

July    9 
July  16 
July  18 
July  20 
July  25 
July  27 
July  29 
July  30 
Aug.    2 
Aug.    6 

1 

1 
1 
1 

1 
8 

8 

L41 
2.67 
2.11 
2.98 
2.63 
2.31 
2.57 

L31 
168 

134 
194 
439 
a  14 
182 
7.01 
111 
1164 

179 
170 
L19 
140 
197 
149 
183 
5.77 
4.37 
112 

141 
7.40 
154 

132 
10.99 

law 

1122 
15.36 
15.62 
17.04 

6a  06 
6141 
6148 
6108 
7L68 
6a  57 
69.82 
6172 
67.85 
7178 

L015 

1 ... 

L026 

2 

L031 

3 

L027 

4 

5.94 
114 
194. 
9.20 
1198 

—  121 
L34 
L42 

—  1.34 
160 

1124 

L037 

5 

L049 

6 

L048 

7..... 

2  |  2.58 
1     2.24 
l|L28 

L049 

8 

L056 

9  »—tWMM 

L071 
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i 


10 

11 

12 

18 

14 

15 

18 

17 

18 

After  18. 
After  18. 
After  18. 
After  18. 
After  18. 


* 


It 


ill 
If 


Aug.  15 

Aug.  18 

Aug.  19 

Aug.  15 

Aug.  25 

Aug.  17 

Aug.  29 
Bepl    1 

Aag.  19 
Aag.  25 

Sept    6 
Sept    8 

Aag.  29 
Sept    1 

Sept  14 

Sept    8 

Sept  19 

Sept  18 

Oct    10 

Oct    20 

Oct    80 

Not.  10 

Nov.  17 



Pr.cL 
L10 
1.74 
1.38 
1.66 
L27 
LOO 
.79 
5.14J 
.69 
.57 
.29 
.69 
.40 
.86 


00 


Pr.cL 
15.14 
14.88 
15.60 
15.18 
16.57 
16.84 
18.12 
19.51 
15.37 
16.30 
16.50 
13.95 
14.57 
13.07 


Pr.et. 
2.48 
1.98 
3.01 
a  01 
2.49 
3.21 
4.87 
.05 
7.06! 
3.19 
4.85 
4.86 
4.43 
4.04 


3 

1 
H 


Pr.cL 
18.72 
iaG0 
10.97 
19.75 
20.33* 
21.14 
21.78 
24.70? 
23.12 
20.06 
21.73 
19.50 
19.40 
17.97 


&  « 


14.82 


14.20 


16.36 
17.55 


15.63 
14.52 
14.61 
14.19 


Pr.cL 
11.56 
11.16 
11.23 
M.  61 
12,81 
12.54 
10.46 
14.32 
7.62? 
12.54 
11.45 
a  40 
&73 

a  17 


Pr.cL 

61.81 
62.57 
60.13 
66.48 
63.41 
61.61 
60.83 
55.67 
59.17 
5a  88 
59.53 
5a  36 
54.87 
61.52 


L079 
L075 
1.082 
1.076 
L082 
1.083 
1.088 
1.093 
1.081 
L084 
L090 
L075 
1.079 
1.074 


GOOSE  NECK. 

P.  P.   RAM8EY. 


1 

Jaly  16 
Jaly    8 
July  12 
July  13 
Jaly  15 
Jaly  18 
Jaly  19 
Jaly  22 
Jaly  26 
Aug.    1 
Aag.  10 
Aag.  15 
Aug.  19 
Aug.  25 
Aug.  29 
Sept    1 
Sept    7 
Sept  16 
Oet    10 
Oct    20 
Oct    80 
Not.  10 
Nov.  17 

Jaly    6 
Jaly    8 
Jaly  18 
Jaly  15 
Jaly  16 
July  18 
Jaly  20 
July  25 
July  27 
July  80 
Aag.    8 
Aag.  13 
Aag.  19 
Aag.  25 
Aug.  29 
8ept    1 
Sept    5 
Sept  14 

1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
2 
4 
3 
2 

3.62 
2.45 
2.79 
a  15 
3.26 
4.04 
4.28 
4.38 
a  61 
a  01 
1.89 
159 
4.08 
a  58 
L54 
LOO 
L57 
L29 
a57 
L79 
L58 
.89 
L48 

.14 

.48 

.65 

.55 

.51 

1.91 

2.29 

4.21 

6.76 

a  84 

12.98 
10.28 

6.70 
10.93 
15.93 
16.30 
16.61 
16.19 

7.82 
U.15 

laos 

12.41 
12.80 

2.19 
2.21 
5.46 
3.88 
L81 
2.28 
.82 
2.78 
a  08 
2.84 
L98 
2.14 
LOO 
L51 
2.51 
2.28 
a  14 
4.81 
2.96 
a  98 
4.08 
4.29 
3.92 

5.96 
5.15 

a  do 

7.58 
5.57 
a  23 
7.34 
1L82 
12.40 
14.69 
16.85 
15.01 
1L79 
15.07 
19.98 
19  18 
2L32 
22,29 
14.85 
16.92 
ia69 
17.59 
17.70 

78.00 
60.79 
6a  98 
7L88 
72.00 
72.84 
6a  45 
69.97 
6a  87 

ea  si 

61.24 
6a  26 
66.88 
7L71 
6a  88 
5a  53 
6a  67 
6a  28 
61.01 
60.00 
6a  80 
6a  88 
57.81 

L024 

2 

L019 

4 

L022 

5 

LOSS 

6 

LOSS 

7 

L0S4 

8 

L041 

9 

7.77 

a  15 

""9*89* 

a  04 
"ii"82* 

**i2,75 
10.95 
1L94 

—    .88 
199 

an 
a  55 

1.61 

a  so 

1L88 
1L47 
1L90 
10.09 
1.29 
5.38 
7.37 
7.28 
a  90 

1.048 

10. 

L058 

11 

LOSS 

12 

13 

LOSS 
L048 

14 

L064 

15 

L081 

16 

LOSS 

17 

18 

After  18.... 
After  18.... 
After  18.... 
After  18.... 
After  18.... 

L088 
L079 
L050 

L069 

L071 

BEAR  TAIL. 
Jacob  Latshaw. 


i 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 


July  18 
July  6 
July  11 
July  18 
July  13 
July  15 
July  16 
July  19 
July  23 
July  28 
Aug.  1 
Aug.  10 
Aug.  15 
Aug.  20 
Aug.  25 


July  4 
Jaly  S 
Jaly  9 
Jaly  10 
July  12 
July  14 
July  16 
July  18 
July  20 
July  30 
Aug.  8 
Aug.  12 
Aug.  16 
Aug.  19 
Aug.  25 


3.04 
8.12 
2.63 
a72 
a65 
3.89 
a  30 
3.83 
a87 
3.04 
3.94 
2.62 
2.56 
a  16 
2.44 


.27 


.42 

.69 

.87 

.92 

2.12 

a34 

a  28 

a  61 

3.77 

12.05 

1199 

12.88 

15.03 


L66 
157 

a  01 
a  56 
5.22 
129 
113 
.78 
a  01 
4.46 
7.15 
115 
2.35 
3.29 
1.90 


a  86 
a  09 
a  06 
7.67 
9.74 
7.10 
a  55 
7.90 
1116 

ian 

14.86 
ia82 
17.90 
ia33 
20,27 


a  io 
a  8i 

7.86 
11.79 
13.20 


7.28 
a  08 
7.43 
1L59 


67.91 
66.11 
6a  37 
69.43 
70.11 
67.49 
74.02 
6a  74 
6a  25 
8a20 
67.98 
64.02 
6a  61 
5a  49 
59.52 


1.023 
L019 
1.0*22 
L023 
1.024 
L028 
L029 
1.038 
L046 
1.052 
1.056 
1.070 
1.075 
1.069 
L08S 
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BEAK  TAIL— Continued. 
Jacob  Latshaw— -Continued. 


i 


ii 


ll 


3 

8 


ll 


16  ........ 

17 

18 

After  18.. 
After  18.. 
After  18.. 
After  18.. 
After  18.. 


Aug.  29 
Sept  7 
Sept.  17 
Oct  10 
Oct  20 
Oct  30 
Nov.  10 
Nov.  17 


Aug.  29 
Sept.  5 
Sept.  14 


\Pr.cL 
2.16 
2.06 
1.58 
2.49 
2.71 
1.39 
1.79 
1.97 


IV.  ef. 
15.45 
16.50 
16.40 
13.87 
11.16 
18.50 
11.58 
1L95 


Pr.eL 
2.89 
8.03 
8.77 
2.54 
4.10 
4.50 
8.97 
8.71 


IV.  ct 
20.50 
2L60 
21.75 
18.40 
17.97 
19,39 
17.29 
17.63 


15.94 


9.49 
18.48 
18.08 
11.60 


Pr.eL 

10.40 

1L41 

1L05 

a  84 

4.86 

7.61 

5.77 

6.27 


Pr.ct 
62.14 
61.05 
54.80 
69.13 
61.38 
58.06 
59.86 
59.17 


1.085 
1.085 
1.085 
1.076 
1.071 
1.076 
1.070 
L071 


IOWA  RED  TOP. 
Jacob  Latshaw. 


1 

July  18 
July    6 
July  11 
July  13 
July  13 
July  15 
July  20 
July  22 
July  25 
July  30 
Aug.    6 
Aug.  10 
Aug.  15 
Aug.  20 
Aug.  25 
Aug.  30 
Sept    6 
Sept.  17 
Oct    10 
Oct    20 
Oct    30 
Nov.  10 
Nov.  17 

July    6 
July    7 
July    9 
July  12 
July  15 
July  18 
July  19 
July  20 
July  80 
Aug.    2 
Aug.    6 
Aug.  11 
Aug.  15 
Aug.  19 
Aug.  25 
Aug.  80 
Sept    5 
Sept.  13 

1 
1 
2 
1 
1 
1 
1 
2 
2 
2 
1 
1 
1 
1 
1 
2 
2 
2 
1 
2 
4 
3 
3 

2.99 
3.19 
2.99 
8.05 
8.51 
4.11 
3.78 
2.93 
4.06 
2.97 
L77 
1.86 

.98 
1.08 
1.13 

.87 
L39 

.93 
1.61 
1.43 
L83 
1.60 
1.23 

.48 
.58 
.97 
Lit 
.87 
.92 
5.28 
6.78 
6.26 
9.67 
1L69 
13.72 
18.88 
18.92 
17.07 
16.27 
17.21 
16.40 
15.84 
14.79 
12.37 
12.42 
13.20 

4.12 
1.81 
4.52 
3.05 
8.41 
2.52 
2.69 
8.82 
8.19 
2.32 
3.31 
1.96 
2.71 
8.58 
1.77 
8.52 
8.29 
5.44 
L64 
2.92 
3.89 
4.17 
3.63 

7.59 
5.58 
8.48 
7.21 
7.79 
7.55 
1L60 
18.08 
12.51 
15.96 
16.77 
17.03 
17.47 
1&58 
19.97 
20.66 
21. 89. 
22.77 
1&49 
19.14 
18.09 
18.19 
18.06 

68.27 

6&  88 
67.07 
7L17 
69.68 
68.89 
70.79 
70.70 
69.71 
6a  68 
6a  89 
67.69 
64.90 
64.28 
54  85 
56.21 
5a  82 
58.98 
63.79 
53.97 
5a  11 
57.81 
60.50 

1.020 

2.„ 

L02O 

8 

1.020 

4 

1.025 

5 

L026 

6...., 

1.027 

7....: 

5.89 
7.15 
11.18 
11.48 
14.04 
12.29 

........ 

16.49 



"ii'ii' 

12.44 
13.74 
13.56 

-L04 

.53 

—LOO 

4.88 

6.61 

10.41 

10.19 

9.26 

14.17 

11.88 

12.58 

10.03 

12.19 

10.44 

6.65 

6.65 

8.84 

1.043 

8 

1.046 

9 

1.044 

10 

1.058 

11 .. 

1.061 

12 

1.068 

13 

1.073 

14 

1.071 

15 

L082 

16 

1.082 

17 

L087 

18 

After  18 

1.082 
1.076 

,Affoi*1fi 

1.078 

After  18  i 

1.071 

After  18.... 

1.073 

After  18 

1.076 

NEW  VARIETY. 


F. 

W.  Stump. 

* 

I 

July    6 
July  18 
July  11 
July  13 
July  13 
July  15 
July  19 
July  20 
July  20 
July  26 
Aug.    6 
Aug.  10 
Aug.  15 
.  Aug.  20 
Aug.  25 
Aug.  30 
Sepl.    6 
Sept.  17 
Oct.    10 
Oct.   20 
Oct    30 
Nov.  10 
Nov.  17 

July    6 
July    7 
July    9 
July  11 
July  13 
July  15 
July  18 
July  19 
July  20 
July  27 
July  30 
Aug.   8 
Aug.  18 
Aug.  19 
Aug.  25 
Aug.  80 
Sept.    1 
Sept.  14 

1 
1 
2 
1 
1 
1 
1 
1 
2 
5 
1 
2 
1 
1 
1 
2 
2 
2 
1 
2 
4 
3 
2 

8.12 
a  64 
8.08 
3.29 
3.83 
4.32 
3.63 
3.33 
8.45 
3.36 
1.61 
2.35 
1.01 
1.16 
1.65 
1.12 
L89 
.96 
L15 
2.14 
1.24 
1.46 
1.75 

.74 
.39 
1.05 
1.00 
.41 
.81 
4.92 
6.00 
6.91 
7.82 
14.54 
13.42 
17.19 
16.40 
17.26 
17.80 
18.65 

iaoo 

17:18 
12.50 
13.69 
1L94 
1L25 

2.21 
4.31 
3.06 
a  31 
4.73 
2.37 

*2."44'" 
3.03 
2.85 
3.87 
1.76 
1.62 
a  96 
2.28 
3.11 
2.81 
a  16 
2.71 
4.73 
a  47 
a  82 

4.17 

a  02 
a  34 

7.19 
7.60 

a  47 

7.50 

a  20 

U.77 

laso 

14.03 
19.52 
17.53 
19.82 
21.51 
2L18 
22.03 
22.85 
22.12 
21.04 
19.37 
ia40 
17.22 
17.17 

6a  48 
7a  28 
72.58 
7a  08 
70.95 
64.20 
6U.  51 
69.86 
69.66 
7L06 
65.42 
67.84 
61.19 
5a  41 
61.11 
69.48 
62.80 
67.29 
59.39 
60.55 
67.58 
55.18 
54.09 

1.020 

2 

1.025 

3..rf 

1.023 

4 

1.025 

5 

1.026 

6 

1.026 

7 

1.042 

8 

"'i'.is' 

**ii*79* 
i&4i 

16.53 
*"i7.*58* 

ia70 

*"*9.*78" 
13.06 
12.99 
10.65 

.28 

.43 

1.61 

9.56 

a  31 

14.66 

1L29 

ia82 

ia57 

1445 

13.88 

ia32 

5.63 

8.98 

a  06 

5.33 

1.045 

9 

L042 

10 

1.052 

11 

1,073 

12: 

1.072 

13 

L082 

14 

1.083 

15 

L086 

16 

1.087 

17 

1.095 

18 ..... 

After  18 

1.090 
1.086 

After  18 

1.076 

After  18 

1.073 

After  18 

L070 

Alter  18 

L069 
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EARLY  ORANGE. 
L  A.  Hbdgss. 


I 


CO 


^9 


1 

2 

8 

4 

5 , 

6 , 

7 , 

8 , 

9 

10 , 

11 

12 

13 

14 

15 , 

16 , 

18 

AiWrll 
After  18. 
■  -  •  18. 
•18. 
rll 


July  8 
July  1$ 
July  It 
July  28 
July  27 
July  80 
July  88 
Aug.  18 
Aug.  15 
Aug.  20 
Aug.  25 
Aug.  80 
Sept.  1 
Sept.  5 
Sept.  9 
Sept.  14 
Sept  27 
Oct  10' 
Oct  20 
Oct  80 
Nov.  10 
Nov.  17 


July  15 
July  18 
July  20 
July  25 
July  27 
July  80 
At*.  4 
Aug.  8 
Aug.  12 
Aug.  15 
Aug.  19 
Aug.  24 
Sept  1 
Sept  5 
Sept  9, 
Sept  12 
Sept  28 


JV.ce. 
2.45 
8.85 
4.40 
5.18 
5.68 
4.87 
5.64 
5.44 
2.98 
3.61 
8.38 
2.46 
2.51 
5.78 
2.29 
1.54 
1.52 
L88 
LM 
L89 
1.88 
LI7 


Pr.eL 

.61 

1.65 

2.11 

2.95 

8.24 

7.85 

5.28 

10.69 

12.89 

11.88 

15.95 

17.26 

17.68 

12.78 

17.38 

19.20 

18.57 

15.81 

14,71 

It.  25 

10.12 

11.48 


Pr.eL 
L87 
2.44 

1.82 

2.52 

£20 

164 

4.76 

L67L 

L60M 

3.23 

2.31 

8.19, 

2.49 

2.34 

4.94 

2.61 

3.14 

2.52 

8.08 

8.96 

3.42 

4.91 


Pr.eL 
6.13 
7.94 
T.83 
9.75 
10.27 
14.96 
15.63 
17.80 
16.87 
1172 
21.59 
22.91 
22.68 
20.90 
24.61 
23.35 
21.23 
19.71 
19.24 
1130 
14.87 
1186 


PrM. 


2.17 
5.08 
5.21 
13.55 
11.91 
11.38 
15.41 
1174 


13.95 
12.76 


-£.17, 
158 
7.91 
5.04 
10.31 
1L61 
12.68 
5.26 
10.15 
15.05 
1L01 
1L91 
1118 
120 
137 
110 


Pr.et. 
67.81 
6189 
69.15 
70.02 
71.01 
66.52 
6109 
62.72 
6184 
65.89 
61.26 
5116 
57.82 
71.41 
55.77 
51.49 
55.84 
6L86 
5180 
55.18 
61.40 
63.15 


1.682 
LOW 
1.685 
1.685 
1.841 
L866 
L68B 
L878 
L069 
L071 
1.088 
1.091 
L089 
1.081 
LOW 
1.092 
1.083 
1.083 
1.078 
1.072 
1.060 
1.088 


EARLY  ORANGE. 
H.  F.  D.  Daganhabdt. 


Before  1.... 

July    8 
July  19 
July  20 
July  36 
July  28 
July  29 
July  31 
July  80 
Ang.  10 
Aug.  15 
Aug.  20 
Aug.  25 
Aug.  30 
Sept    1 
Sept.    5 
Sept    9 
Sept.  14 
Sept  27 
Oct    10 
Oot    20 
Oct.    30 
Nov.  10 
Nov.  17 

July    8 
July  18 
July  19 
July  20 
July  25 
July  27 
July  80 
Aug.    6 
Aug.    9 
Aug.  13 
Aug.  19 
Aug.  23 
Aug.  26 
Sept    1 
Sept   5 
Sopt    9 
Sopt.  W 
Sept  27 

1 
.      1 

1 
2 

1 
9 

2 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
4 
3 
2 

2.46 
4.59 
125 
100 
121 
190 
112 
189 
4.24 
191 
198 
2.81 
2.81 
3.56 
3.70 
2.58 
2.85 
L39 
L58 
1.47 
.82 
.93 
L23 

.46 

.76 

L76 

2.77 

4.55 

194 

147 

4.88 

1131 

11.62 

1181 

16.54 

1195 

1193 

1117 

1146 

17.79 

1115 

1172 

1133 

13.29 

14.45 

1115 

188 
1.91 
127 
2.00 
2.29 
L87 
178 
4.76 
2.43 
1.86 
183 
2.52 
2.71 
3.34 
2.64 
3.98 
3.55 
4.40 
2.79 
4.10 
4.16 
4.07 
4.08 

195 
136 
10.28 
10.77 
1105 
IL71 
15.37 
16.53 
19.98 
17.39 
21.42 
21.87 
22.47 
2183 
19.51 
23.02 
24.19 
2194 
21.09 
1190 
1127 
19.45 
1146 

84.56 

88.38 
8178 
8189 
87.89 
8109 
6190 
8172 
5160 
6142 
62.26 
61.98 
59.96 
5101 
64.29 
5105 
56.79 
5199 
5186 
56.47 
57.02 
56.13 
5115 

LW7 

1 

L029 

%0wm 

L085 

8 

2.18 
195 

1.046 

4 

L059 

5.. 

L045 

6 • 

129 
4.87 
28.00 
11.21 
13.65 
1123 
1157 
1199 
12,70 

^"1162* 

*"il98* 
13.11 
14.05 
14.11 

164 
185 
120 
11.21 
11.43 
10.03 
113 
9.90 
11.39 
12.30 
12,35 
7.70 
131 
9. 45 
7.84 

1.085 

7_ 

8 

1.051 
1.076 

9 

L069 

10 

1.083 

11 

1.088 

12 

1.090 

13 '. 

1.091 

14 

1.076 

15 

1.086 

16 

1.869 

18 

1.894 

After  18.... 

L688 

A*tar  18  ,-, 

1.677 

After  18.... 

£•71 

After  18.... 
After  18.... 



L879 
L973 

ORANGE  CANE. 
Fitzgerald. 


July    8    July    8 
July  18     July  13 
Jnlv  18  '  Julv  15 
July  19     Jnlv  18 
July  20     Julv  20 
Jutt  20     July  23 
July  23  ,  July  25 

1 

1 

1 

1 

2.94 
4.91 
4.92 
4.96 
1  26 

.87 
.05 
1.12 

2.61 
2.13 
2.59 

.84 

4.95 
7.41 
7.97 
6.92 
9.00 
196 
12.30 

6198 
85.06 
8136 
6151 
71.79 
7L39 
70.95 

1.920 

1 

L982 

2 

1.029 

3 

L032 

4 

1.10     2.64 
1.26  t  IV 19 
3.  C7  !  3.  57 

1.083 

5 

l  ,  r,.  51 
1  |  5.06 

1.032 

6 

1.089 
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ORANGE  CANR^Contlimed. 
FmcttRALD— Continued. 


i 


H 


t 

8 

• 

10 

11 

n 

18 

14 

15 

16 

17 

18 

After  18 
After  18 
After  18 

JH 


July  n 
Aug.  2 
Aug.  10 
An*  IS 
Aug.  29 
Aug.* 
Aug.  30 
Sept.  1 
Sept.  5 
Sept.  9 
Sept  14 
Sept.  27 
Oct.  10 
Oct.  20 
Oct  30 
Nor.  10 
Upr.  17 


July  80 
Aug.  5 
Aug.  9 
Aug.  15 
Aug.  19 
Aug.  SO 
Aug.  26 
•Sepl  1 
Sept  5 
Sept.  11 
Sept  14 
Sept  27 


\Pt.cL 
6,54 

i.m 

4.1ft 
8.88 
8.81 

S:5? 

3.43 
3.56 
2.00 
2.08 
l.M 
3.51 
1.37 
.98 
1.18 
L86 


Pr.iL 
6  88 

7.88 
13.06 
12.88 
15.22 
16.34 
17.22 
17.38 
14.12 
17.20 
15.79 
16.68 
10.47 
15.34 
14.77 
12,58 
12.55 


Pr.cL 
L90 
2.90 
.86 
1.88 
3.68 
UK 
2.81 
2.79 
8.09 
4.67 
4.52 
6.17 
2.01 
8.87 
4.25 
8.97 
8.96 


Pr.cL 
18.77 
14.93 
17.16 

ian 

22.11 
21.26 
23.00 
23.60 
20.77 
28.87 
22.37 
28.41 
15.99 
29.58 
20.00 
17.68 
17.84 


11.22 
12.66 
15.16 
15.81 
16.87 
16,41 
14.60 


15.13 


9.78 
18.90 
14.52 
11.63 
12.84 


Pr.cL 
-  LU 
.77 
8.96 
7.49 
8.33 
1L42 
11.44 
11.16 
7.47 
10.53 
a  21 
9.95 
4.95 
9.90 

» 

7.28 


Pr.cL 
68*31 
68.94 
65^27 
65.78 
64.17 
57.44 
59.96 
58.11 
65.38 
54.48 
60.35 
49.29 
69*40 
59.84 
56.74 
6U1* 
UL82 


LOSS 
L668 
1.069 
1.0X8 
1.086 
L087 
1.091 
1.093 
1.083 
L089 
L084 
L089 
1.066 
L084 
L079 
L070 
L072 


HEEAZAffA. 

BJLTMTS&  &  CO. 


10 

11 

12 

13 

U 

15 

16 

17 

18 

After  18. 
After  18. 
After  18. 
After  18. 
Alter  18. 


July  1 
July  10 
July  14 
July  16 
Jmly  18 
July  19 
July  20 
July  25 
July  26 
Aug.  1 
Aug.  10 
Aug.  15 
Ang.  20 
Aug.  25 
Aug.  30 
Sept  1 
Sept  7 
Sept  21 
Oct  10 
Oct  20 
Oet  30 
Nov.  10 
Nov.  17 


July  11 
Jmly  13 
J«ly  15 
July  16 
July  18 
July  19 
July  20 
July  25 
July  30 
Aug.  9 
Aug.  12 
Aug.  15 
Aug.  20 
Aug.  25 
Aug.  80 
Sept  1 
Sept  7 
Sept.  21 


4.24 
4.07 
4.55 

4.97 
5.48 
5.84 
5.58 
6.91 
6.19 
4.63 
8.71 
4.67 
2.12 
5.04 
3.46 
5.06 
5.10 
2.26 
2.67 

£8 

1.37 
1.12 


1.66 
L15 
L85 
2.78 
8.76 
6.84 
6.61 
9.33 
18.24 
7.69 
13.59 
10.48 
14.50 
9.96 
12.65 
15.04 
1L26 
11.97 
12.74 
1X18 
13.44 


8.11 
8.09 
2.57 
8.71 

.88 
2.91 
2.71 
2.90 
2.26 
2.44 
L46 
1.83 
2.4.0 

.59 
2.85 
1.47 
3.24 
3.95 
8.12 
2.55 
4.04 
8.02 
8.29 


7.85 
7.56 
a  78 
8.83 
a  18 
11.53 
12.05 
14.25 
14.06 
16.40 
ia40 
14.09 
18.11 
16.11 
20.81 
15.58 
2L99 
21.27 
17.05 
la  84 
17.90 
16.57 
17.85 


6.46 
5.36 
8.94 
12.98 
7.28 


9.08 
14.07 

a  16 
12.12 
14.21 


10.80 
12.34 
11.89 
12.16 


184 
2.26 
a  08 
1.09 
9.07 
4.85 
a  19 
2.52 
4.31 
8.81 
5.87 
7.10 
7.58 
T.79 
9.03 


62.21 
66.43 
6a  67 
70.43 
69.19 
68.10 
69.27 
69.59 
70.99 
64.58 
60.19 
6a  70 
62.24 
61.63 
0L96 
64.34- 
61.97 
4a  91 
57.03 
59.46 
60.78 
62.01 
5a  16 


1.026 
1.025 
1.080 
1.036 
1.038 
1.040 
LOU 
L052 
L054 
1.064 
1.076 
1.057 
L071 
11065 
L081 
1.062 
1.079 
1*082 
L073 
1.070 
L071 
1.670 
LOTS 


WOLF  TAIL. 
E.  Lone 


l.... 
2.... 

3.... 
4.... 
6.... 

t  — 

7.... 
8...- 
9.... 
10.... 

11 

12.... 
IS. — 
14.... 
IS.-. 


July  8 
July  20 
July  27 
July  28 
Juty  31 
July  80 
Aug.  6 
Ang.  10 
Aug.  IB 
Aug.  25 
Aug.  90 
Sept.  1 
Sept  5 
Sept  9 
Sept  14 


JUly  8 
July  25 
Aug.    1 

AmK'  i 
Aug.    8 

Aug.  11 

Aug.  13 

Aug.  15 

Aug..  17 

Aug.  19 

Aug.  80 

Sept    1 

Sept    5 

Sept.    9 

Sept  14 


1.96 
2.64 
3.00 
2.69 
a  61 
2.08 
a  82 
a  16 
2.89 
2.61 
1.80 
1.61 
a  04 
1.53 
LOO 


L04 

ass 

a  62 

&96 
7.18 
7.98 
9.62 
12.27 
12.84 
14.69 

iaso 

16.98 
14.41 
ia02 

iao» 


a  87 

184 
2.21 
2.62 
188 

a  75 

4.33 
.98 
2.42 
L82 
a  20 

an 
a  30 
a  49 
a  59 


a  37 
a  91 

10.83 
1L27 
18.47 
15.76 
W.77 
16.41 
17.65 
19.02 
21.50 
2L65 
2a  75 
24.04 
2a  37 


5.84 
5.92 
a  21 
7.76 
9.92 
10.78 

aTofJ 


-  LOS 

.41 

.65 

.79 

.10 

148 

a  13 

a  03 

10.36 

1L50 

12.21 

ao7 
aoo 

11.01 


saTo 

67.22 
09.23 

6tm 

6a  67 
66.00 
6a  77 
6a  45 
55.92 
59.82 
61.53 
64.82 
62.50 
5A77 


L019 
1.032 
1.043 
L043 
1.051 
LOSS 
L001 
L066 
1.071 
L078 
1.086 
1.086 
1.084 
1.094 
L090 
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H 


; 


8 

1 

H 


4 

& 

! 


Afte4^8.. 
After  18.. 
After  18.. 
After  18. 
After  18., 


Sept  27 
Oot  10 
Oct.  20 
Oct  30 
Nov.  10 
Nov.  17 


Sept  27 


Pr.cL 
1.08 
1.07 
.51 
.95 
.40 


Pr.cL 
18.55 
15.85 
15.83 
13.81 
14.41 
12.21 


Pr.cL 
4.85 
3.88 
3.57 
4.02 
5.27 
4.18 


Pr.cL 
22.23 
20.75 

1&71 

18.78 
20.08 
17.27 


18.25 
15.11 


Pr.cL 
10.87 
10.95 
11.65 
a  84 
a  74 
7.15 


Pr.cL 
64.09 
66.81 
59.35 

58.87 
58.75 
59.28 


LOW 
1.095 
L088 
LOW 
L080 
L070 


GRAY  TOP. 
H.  C.  Skalbty. 


Before  1. 

l 

2 

J:::::::: 

6 

6 

7 

8 

lo'.V.TiV., 
11 

12 

13 

14 

15 , 

16 

1? 

After'18.. 
After  18. 
After  18. 
After  18. 
After  18. 


Julfr  8 
July  16 
July  22 
July  27 
July  28 
July  81 
Aug.  5 
Aug.  10 
Aug.  16 
Aug.  22 
Aug.  20 
Aug.  26 
Aug.  80 
Sept  2 
Sept  5 
Sept  9 
Sept  15 
Sept  27 
Oot  10 
Oot  20 
Oot  80 
Nov.  10 
Nov.  17 


July  8 
July  25 
July  80 
Aug.  1 
Aug.  5 
Aug.  9 
Aug.  18 
Aug.  15 
Aug.  17 
Aug.  18 
Aug.  19 
Aug.  26 
Aug.  So 
Sept  2 
8ept  5 
Sept  9 
Sept  15 
Sept  27 


L36 
3.57 
2.57 
4.12 
8.34 
8.81 
3.88 
4.30 
3.90 
,8.66 
2.72 
4.57 
3.61 
L87 
3.00 
4.62 
L93 
1.83 
L91 
2.74 
L80 
1.24 
L72 


.49 

.05 

3.97 

2.73 

5.41 

6.29 

4.83 

6.22 

9.18 

1L85 

14.88 

9.65 

12.64 

15.97 

14.13 

9.65 

18.96 

14.35 

14.10 

10.67 

11.90 

10.19 

9.15 


2.88 
2J40 
L88 
2.04 
2.45 
3.88 
3.65 
L68 
L68 
L86 
2.89 
1.11 
8.05 
4.20 
8.10 
4.92 
5.05 
8.74 
2.91 
2.66 
3.44 
4.38 
4.11 


4.68 
6.02 
8.42 

l£"20 
12.98 
12.66 
12.10 
14.76 
16.86 
19.99 
15.83 
19.80 
22.04 
20.23 
19.19 
20.94 
M».92 
18.92 
16.07 
17.14 
15.81 
14.98 


2.81 
.  5.06 
2.94! 
4.65 
5.11 
7.77 
9.72 
13.-28 


12.19 
14.79 


9.42 
13.66 
14.41 


10.03 
1L45 
9.79 
a  99 


-2.60 
.84 
8.60 
6.84 
8.77 
8.97 
5.98 
9.90 
8.03 
.11 
6.98 
a  78 
9.28 
5.27 
6.68 
4.67 
8.32 


66.67 
6L46 
66.64 
66.67 
69.90 
67.81 
63.23 
66.16, 
64.46 
76.90 
61.00 
69.66 
68.  §0 
60.16 
61.71 
68.67 
69.58 
59.45 
61.88 
67.46 
61.23 
61.19 
60.88 


L015 
L021 
LOSS 
L084 
L044 
L068 
L044 
L049 
L060 
L066 
L078 
L088 
LOT* 
L084 
L080 
L088 
L075 
1.679 
L076 
1.070 
L069 
L061 
L060 


LIBEEIAN. 
Blymybr  &  Co. 


Before  1... 
1 ..; 

July    8 
July  20 
July  27 
July  28 
Aug.    2 
Aug.    6 
Aug.  11 
Aug.  11 
Aug.  16 
Aug.  20 
Aug.  26 
Aug.  30 
Sept    2 
.Sept    6 
Sept    9 
Sept  15 
Sept  27 
Oct    10 
Oct    20 
Oot    30 
Nov.  10, 
Nov.  17 

July    8 
July  25 
July  28 
July  80 
Aug.    8 
Aug.    5 
Aug.  12 
Aug.  16 
Aug.  17 
Aug.  19 
Aug.  26 
Aug.  80 
Sept.    2 
Sept    6 
8ept    9 
Sept  15 
Sept  27 

1 

1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
4 
3 
3 

L92 
4,71 
5.86 
5.60 
6.28 
7.26 
6.68 
4.87 
4.54 
4.62 
4.07 
5.58 
L34 
6.74 
4.71 
2.94 
2.10 
2.37 
3.60 
2.60 
2.72 
2.82 

.28 

2.41 

8.08 

4.06 

8.27 

4.52 

8.82 

10.93 

11.06 

11.99 

11.88 

1L66 

15.88 

9.98 

18.00 

14.23 

16.22 

14.11 

1L80 

9.71 

10.93 

10.46 

2.97 
2.20 
1.81 
2.16 
2.85 
2.81 
2.88 
8UK) 
2.58 
a  15 
L29 
2.80 
2.65 
,2.27 
8.65 
441 

a  io 
a  43 

2.76 
a  74 
4L8 
3.97 

5.17 
9.82, 
10.25 
1L82 
12.40 
14  09 
17.28 

iaso 
iai8 

19.76 
17.19 
19.54 
19.87 

laor 

2L86 
2L58 
2L42 
19.91 

iai6 

16.04 
17.83 
16.76 



.*..... 

71. 08 
64.43 
6483 
66.92 
68.43 
69.96 
63.05 
5&  36 
66.55 
6468 
67.01 
65.97 

&J5 
67.77 

67.62 

59.04 

6472 

5a  16 

55.89 
6L06 
60.69 
67:i8 

L014 
1.084 

2 

2.78 
a77 

"a  85* 
7.20 
10.73 
10.81 
1L83 
1L43 
10.69 
14.69 
9.43 
U.19 
14  81 

"ii."60* 
a  69 

ia92 

9.47 

a  66 
a  94 

422 

a  47 
a  78 

1L89, 
.96 

in 

1L02 

an 

6.44 

a  38 

408 
417 

L089 

8 

LOU 

4... 

L046 

6,...- 

L069 

?.:.:::::.. 

L064 

7 

L071 

8 

LOTS 

9 

L076 

10 

1.070 

11.. 

1.075 

12 

18...; 

14 

1.078 
1.075 
L081 

15 .>. 

18 

1.081 
LOSS 

After  18.... 
After  18    . 

L080 
L07t 

After  18.... 
After  18    . . 

L066 

L069 

After  18,... 

.    ji 

L968 

BEPOBT  OP  THE  CHEMIST* 
l&STOliON. 
D.  W.  Aiken. 


425' 


! 


i 


8 
1 


f 


1 

2..;.*.. 

8 

4 

5 

6 

8  III™ 

!*::::::: 

11 

12  .„.«!... 

18 

14 

16.  ....*. 
18 

After  18, 
After  18. 
After  18. 
After  18. 
After  18. 


July    7 

n% 

July  81 
Aug.  6' 
Aug.  11 
Aug.  16 
Aug.  16 
Aug.  22 
Aug,  26* 
Aug.  30 
8ept  2' 
8ept  5 
Sept  9 
Sept  15 
Sept  27 
Oct  10 
Oct  20 
Oc>  80 
NqT..  10 
Nor.  17 


July  15 
July  25 
July  30 
Aug.  2 
Aug.  6 
Aug.  15 


Aug.  19 
Aug.  22 


Aug.  26 
Aug.  80 
Sept  2 
Sept  5 
Sept  9 
Sept  .15 
Sept  27 


Pr.cL 
1.84 
3.73 
3.40 
4.31 
4.62 
4.21 
6.01 
3.47 
4.25 
6,09 
1.45 
1.20 
4.24 
1.61 
2.64 
.70 
1.42 
3.45 
2.20 
2.49 
L87 


Pr.ct. 

.32 

1.15 

A  79 

2.97 

4.75 

8.07 

4.41 

7.75 

a  98 

4.66 

14.80 

15.48 

11.89 

14.43 

11.31 

16.07 

12.68 

6.64 

10.87 

6.93 

9.53 


Pr.ct 
2.17 
3.14 
2.12 
3.64 
L25 
L96 
1.96 
2.93 
1.48 
1.00 
2.96 
2.85 
2.58 
2.98 
5.03 
3.50 
2.98 
2.73 
3.31 
4.57, 
3.69 


Pr.cL 
4.33 
8.02 
9.31 
10.32 
10.62 
14.24 
12.38 
14.15* 
14.71 
11.75 
19.16 
19.63 
18.71 
18.92 
1&98 
20.27 
17.08 
11.72 
15.88 
13.99 
15.09 


2.92 


3.89 
7.75 
3:74 
7.44 

a  06 

4.14 
13.88 
13.47 
1L50 
13.35 


5.48 
10.10 
7.01 
9.58 


Pr.cL 


— 1.12 

L90 

—3.56 

1.35 

3.25 

—2.43 

10.39 

1L43 

5.07 

9.94 

3.64 

11.87 

a  28 

—.64 
4.86 

—.13 
3.97 


Pr.cL 
65.67 
6a  55 
66.38 
6a  99 
69.55 
6a  43 
69.07 
69.76 
66.23 
66.26 
5a  62 
'64.81 
65.58 
66.00 
60.07 
50.63 
67.21 
61.27 
63.77 
64.29 
64.55 


L016 
L028 
1.035 
1.035 
LQ40 
1.063 
L049 
L053 
L057 
L046 
L075 
L072 
L07K 
1.073 
L064 
L080. 
L088 
L049 
L062 
1.064 
L081 


HONDURAS. 
E.  Link. 


Before  K. 

i. ..:.... 
a 

8 

!-::::: 

6 

7 

8 ..- 

9 

10  ... 

11 

12...*... 
68 

» 

After  18.. 
After  18.. 
After  18.. 
After  18.. 
Aftef  18:. 


July  22 
Aug.  2 
Aug.ll 
A3g.ll 
Aug.  11 
Aug.  16 
Aug.  16 
Aug.  22 
Aug.  26 
Aug.  30 
Sept  2 
Sept  6 
Sept  9 
Sept  15 
Sept  27 
Oct  10 
Oct  20 
Oct  30 
Not.  10 
Not.  17 


July  22 
July  80 
Aug.  6 
Aug.  10 
Aug.  16 
Aug.  17 
Aug.  19 
Aug.  22 
Aug.  26- 
Aug.  30, 
Sept  2 
Sept  5 
-Sept  9 
Sept  15 
Sept  27 


4.02 
5.08 

.6.04 
0.25 
ft21 
0,12 
a  04 
4.88 
5.86 
4.31 
3.32 

'3.26 
5.10 
2%  66 
2.56 
3.54 
4.52 
3.94 

"ft  57 
2.91 


L12 
1.51 
6.04 
a  88 
4.19 
5.89 
5.96 
9.89 
8.30 
11.89 
13.82 
13.45 
9.66 
14.23 
13.58 
9.60 
ft77 

an 

a  28 

5.62 


2.29 

a  60 

1.78 
L74 
2.58 
1.93 
L76 
L79 
1.29 
1.99 
2.39 
L92 
2.76 
6.43 
2.53 
2.86 
2.10 
3.10 
3.61 
3.58 


7.43 

10.14 
11.86 
11.87 
11.98 
17.94 
13.75 
16.06 
15.45 
ia*19 
19.53 
ia63 
17.52 
22.21 
ia67 

iaoo 

13.89 

iai5 

13.46 
12.11 


.87 


4.18 

3.11 

3*72 

5.24 

5.68 

a  88 

7.98 

11. 14 

13.12 

1L66 

8.63 

13.74 

12.77 


6.60 
5.99 
6.06 
5.13 


— L83 
a72 
1.15 
a  59 

an 
a27 

1.80 

a  25 
a  39 

3.20 

.15 

—.93 

—.90 

-^87 


62.76 
69.97 
7a  99 
6a  38 
6a  78 
6&  21 
71.41 
6a  70 

oa  70 
62.82 
65,18 
67.92 
71.20 
59.56 
62.85 
62.29 
63.11 
63.51 
64.08 
6a  25 


L026 
L085 
L045 
LOU 
L043 
1.065 
L055 
1.062 
1.061 
1.072 
1.075 
LOTS 
L065 
1.076 
L078 
L064 
L056 
L062 
L052 
L048 


SUGAR  CANE. 
C.  E.  Miller. 


1...-L.. 

2....~. 

8 

4 

5 

6 

7. ...;.-, 

8 , 

9 


July  16 
July    7 
July    9 
July  18 
July  13 
July  16 
July  18 
July  19 
Jul?  21 

July    6 
July    T 
July    9 
July  11 
July  13 
July  15 
July  18 
July  20' 
July  25 

1 
1 
1 
2 
2 
1 
1 
1 
2 

4.31 
3.48 
a  56 
3.40 
3.46 
4.36 
4.43 
4.90 
4.52 

a  41 

.27 

.67 

LOO 

1.62 

.73 

4.95 

3.74 

6.77 

3.64 
4.99 
3.15 
4.00 
a  70 
2.34 
1.19 
3.32 
2.66 

1L36 

a  74 

7.38 

a  46 
a  77 

7.43 
10.57 
11.96 
12.95 

71.12 
73.52 
69.16 
70.79 
65.58 
65.90 
62.95 
71. 38 
65.85 

—1.41 

L038 
L023 
1.023 
1.025 
1.028 
1.029 
1.045 
1.045 
L048 
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SUGAR  CAKE— Continued. 
C.  £.  Muxeb— Continned. 


i 


'4 

•OS 

sJ 


H 

r 


4 

1 

I 


; 


f 


10 

u. :..... 

12 

18 

14 

15 , 

16 , 

IT 

18 

After  IS 
After  18 
After  18 
After  18 
After  18. 


Jnly  27 
Aug..  2 
Aug.  2 
Aug.  16 
Aug.  22. 
Aug.  26 
Aug.  80 
Sept.  4 
Sept.  21 
Oct  tt> 
Oet  20 
Oct  80 
Nov.  10 

Nov.  n 


July  80 
Aug.  4 
Aug.  8 
Aug.  15 
Aug.  19 
Aug.  26' 
Aug.  30 
Sept.  4 
Sept  21 


\Pr.cL 
3.92 
8.44 
3.24 
8.58 
2.62 
3.56 
L73 
2.96 
4.07 
2.06 
L22 


4   jjB.06 

"  *1.86 

8.24 


3 


Fr.cL 
6.63 
6.31 
4*.  00 

8.57 
13.56 
12.27 
15.49 
15T16 
10.82 
13.20 
13.32 

&06 

?:i 


Pr.cL 
LTT7 
5.24 
2.91 
2.92 
2.23 
2.48 
8.45 
•2.15 

.8.79 
a  72 
a  08* 
3.50 
3.91- 
8.29 


r. 


Pr*cL 
1152 
99 

LIS 
16.,07 
T8.41 
la  31 
20.07 
20.25 
ia,6ff 
18.98 
17.62 
14.62 
13.03 
14.35 


6.23 


12.  Oi 
12.25 
14.89 
11.09 
Id  59 


R72 
7.69. 
7.44 


Fr.cL 

.74 
-2.87 
-4 16 

ao7 

471 
6.23 
19.81 
16.05 
2.96 
7.42 
9.02 
1.59 
1.46 
1.29 


Fr.eL 
18.42 
68.48 
67.82 
88.85 
66.60 
67.00 
54.94 
62.06 
61.48 
57.04 
50.16 
58.17 
62.84 
59.82 


L64» 
1.869 
L664 
1.673 
1.670 
L681 
JL677 
L6T1 
L6T7 
1.675 
LOOS 
1.061 
k65S 


HYBRID  No.  4. 
Will  N.  Wallis. 


l 

2 

3 

4 

5 

6 

7 

8 

9 

16, 

11 

12 

18 

14 

15....... 

16 

17 

18 

After  18. 
After  18. 
After  18. 
After  18. 
After  18. 


July  7 
July  12 
July  12 
July  14 
July  16 
July  16 
JulV  18 
July  21 
July  22 
July  27 
Aug.  7 
Aug.  11 
Aug.  16 
Aug.  22 
Aug.  26 
Aug- 30 
Sept  3 
Sept  12 
Oct.    10 

8ct  20 
ct.  30 
Nov.  W 
Nov.  17 


July  6 
July  9 
July  11 
July  12 
July  15 
July  18 
July  20 
July  25 
July  28 
July  30 
Aug.  9 
Aug.  15 
Aug.  19 
Aug.  22 
Aug.  26 
Aug.  30 
Sept  3 
Sept  12 


1  -3.43 


2.94 

aoo 

3.87 
a  49 
4.74 
4.67 
5.07 
5.47 
5.11 
4.96 
4.34 
3.34 
3.21 

aoo 


66 

2.51 

aoo 

4.06 
4.12 
a  43 
4.06 
2.82 


.37 

:fi 

.28 
.» 

L56 

2.01 

3.81 

5.75 

8.40 

11.66 

12.20 

12.78 

13.39 

14.22 

15.82 

12.35 

9.10 

6.77 

6,04 

6.25 

6.04 


2-27 
2.85 
2.81 
5.95 
**.24 
3.55 
1.59 
3^16 
2.65 
1.73 
2.66 
2.87 
2.43 

*B 

2.71 

an 

2.98 
2.85 
2.47 
3.29 
3.04 
a  59 


5.53 

6*28 

a  18 

9.55 

a  21 

a,35 

8.22 

10.64 

1L7T 

12.44 

15.40 

17.37 

17.90 

17.96 

17.48 

18:59 

21.44 

19. 32 

16.01 

13.36 

ia66 

13.35 

12.45 


5,52 
8.14 
11.25 
11.48 
12.04 
12.70 
13.88 
14.40 
n.62 

ao9 
a  06 

6.86 
5.41 
4.40 


L40 
6.95 

aoo 

T.60 
9.30 
a  85 
10.20 

as* 

2.19 

.18 

.22 

-.86 

-.37 


6a  13 
71.46 
7L25 
78.89 
7L43 
70J)1 
66.38 
66.36 
76.02 
76.87 
67.87 
66.05 
60.25 
65.00 
65.06 
57. 92  J 
60.57 
62.61 
6K72 
55.68 
6L39 
60.17 
6L05 


L018 
L019 
L019 
L020 
L028 
L029 
L034 
L038 
L640 
1.945 
L464 
L6B5 
LO70 
L066 
LOTS 
LO?7 
1.081 
LOTS 
L661 
L055 
LOO 
L662 
L046 


WHITE  IMPHEE. 
John  N.  Barger. 


Before  1 

1 

2 

3 

4 

5....... 

6 

7 

8 

9 

10 

11 

8::::::: 

14 

15 

16 


July  7 
July  13 
July  16 
July  21 
July  22 
July  26* 
July  29* 
Aug.  2 
Aug.  8 
Aug.  16 
Aug.  22 
Aug.  26 
Aug.  30 
Sept.  2 
Sf-pt.  6 
8<»pt.  9 
Sept  15 


July    7 

1 

July  15 

1 

July  18 

1 

July  20 

2 

July  25 

1 

July  28 

2 

-July  30 

1 

Aug.    6 

1 

Aug.  10 

2 

Aug.  15 

1 

Aug.  19 

1 

Aug.  26 

1 

Aug.  30 

1 

Sept.   2 

1 

Sept.    5 

1 

Sept.    9 

1 

Sepl.  15 

1 

2.38 
3.45 
4.12 
4.21 
4.22 
3.97 
4.68 
3.01 
8.32 
2.57 
2.74 
1.77 
1.15 
1.47 
1.20 
1.48 
.80 


.39 

1.06 

.90 

2.42 

3.55 

5.64 

7.41 

8.85 

12.90 

12.49 

a  58? 

15.52 
16.85 
14.97 
la  21 
19.  25 
1G.73 


2.37 

a  14 
a  82 
a  is 

63.49 
60.81 
67.33 

L021 

2.31 

L025 

a  13 

\ 

* 

1.030 

3.21 

9.84 
9.78 

67.54 
71.07 

1.034 

2.01 

—2.68 

1.037 

1.92 

10.53 

4.91 

— .25* 

6U  56 

L043 

2.42 

14.51 

7.45 

.31 

6a  36 

L054 

4.85 

16.  If 

.99 

6a  29 

L065 

2.70 

ia92 

12.15 

a  88 

61.16 

L671 

1.84 

16.90 

11.28 

a  08 

66.91 

L668 

1.(2 

13.94 

7.89 

4.221 

70.02 

L079 

1.67 

18.96 

15.05 

12,08 

64.60 

3.25 

21.25 

16.84 

12.45 

5a  88 

L062 

3.57 

20.01 
21.69 

a  83 

65.05 

LOT* 

2. 25 

17.14 

14.79 

60.95 

1.688 

2.41 

23:14 

laso 

61.06 

1.086 

4.38 

21.97 

1L49 

57.02 

L068 

REPOttT  OF  THE  CHEMIST. 
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WHITE  IMPHEE— Continued. 
John  N.  Barcer— Continued. 


•dtg 


'S.S 


1 


After  18.. 
After  18.. 
After  18.. 
After  18., 
After  18.. 


Oct  10 
Oct  20 
Oct  30 
Nov.  10 
Nov.  16 


Pr.ct 
1.20 
1.57 
L76 
L42 
1.00 


Pr^st. 
16.35 
8.05 
a  41 
0.49 
6.59 


IV.  ci 
4.15 
4.08 
8.56 
8.44 
8.38 


Pr.eL 

2170 
1170 
18.71 
11.35 
11*91 


7.88 
7.29 
6.64 
6.28 


Pr.cL 
11.00 
8.40 
3.11 


Pr.ct. 
56.77 
63.58 
68.09 
61. 16 
61.83 


1.085 
L050 
1.054 
L046 
1.048 


GOOSE  NECK. 
G.  N.  Gibson. 


Before  1, 

1 

2 

S 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

Alter  18.. 
After  18.. 
After  18.. 
After  18.. 
After  18.. 


July    0 

July    9 

1 

1.91 

July  13 

July  15 

1 

2.86 

Jiily  13 

July  18 

1 

2.98 

July  13 

July  20 

1 

2.88 

July  22 

July  25 

1 

4.78* 

July  28 

July  2jft 

2 

6.31 

July  29 

July  28 

1 

4.89 

Aug.    2 

July  30 

1 

8.35 

Aug.    8 

Aug.    4 

2 

5.23 

A^g.  11 

Aug.    8 

1 

4.46 

Aug.  17 

Aug.  12 

1 

2.06 

Aug.  22 

Aug.  15 

1 

3.28 

Aug.  26 

Aug.  19 

1 

2.21 

Aug.  30 

Aug.  30 
Sept.    2 

1 

1.89 

Sept    2 

1 

2.07 

Sept    5 

Sept.    5 

1 

1.88 

Sept.    9 

Sept    9 

1 

1.83 

Sept  15 

Sept  15 

1 

1.21 

Oct  j  10 
Oct.    20 
Oct    30 
Nov.  10 
Nov.  16 

1 
2 

4 
3 
2 

1.50 
1.94 
1.59 
2.71 

2.29 

.93 
.24 
.31 


1.65 
3.70 
4.90 
7.48 

ao7 

10-25 
11.59 
11.16 
13.14 
13.85 
15.18 
16.59 
16.00 
14.37 
14.86 
12.40 
12.11 
6.74 
a  31 


3.12 

2.  ire 

5.12 

60.35 

5.48 
5.16 

an 
al3 

10.48 

62.62 
65,14 
65.29 

1.87 

3.28 

1.70 

69/29 
64.60 

L47 

2.76 

2.54 

12. 42 

4.28 

5a  45 

4.83 

15.66 

-    .70 

62.36 
6S.04 

1.77 

iao7 

a  63 

L07 

1.76 

ia47 

8.14 

4.03 

64.26 

4.34 

17.98 

"iaS* 

a  20 

5a  71 

2.86 

16.79 

a  53 

65.32 

2.58 

17.93 

12.82 

a  35 

4a  00 

2.30 

18.13 

9.67 

61.14 

3.10 

20.35 

W.47 

10. 01 

60.84 

2.4)0 

19.01 

12.17 

67.84 

2.00 

19.83 

12.17 

60.10 

5.27 

20.85 

7.89 

67.56 

3.27 

19.63 

10.00 

52.94 

2.94 

16.28 

10.70 

7.52 

60.88 

3.74 

17.44 

1L78 

6!  78 

61.12 

3.63 

13.08 

a  51 

'*i 

60.16 

2.74 

13.34 

8.2* 

67.11 

1.014 
1.621 
1.-017 
1.020 
L032 
L039 
L046 
1.053 
1.056 
L065 
L066 
L&66 
1.068 
1.070 
1.076 
1.078 
L077 
L079 
1.082 
1.073 
1.060 
1.052 
1.054 


WHITE  AFRICAN. 
John  N.  Barger. 


i 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

15 

14 

15 

16 

17 

18 

After  18. 
After  18. 
After  18. 
After  18. 
After  18. 


July  « 
July  16 
July  9 
July  13 
July  15 
July  15 
July  21 
July  22 
Aug.  2 
Aug.  3 
Aug.  11 
Aug.  17 
Aug.  22 
Aug.  26 
Aug.  31 
Sept  2 
Sept  7 
Sept  15 
Oct  10 
Oct  20 
Oct  30 
Nov.  10 
Nov.  15 


July     6 

1 

July    9 

1 

Jnly  12 

1 

July  15 

1 

July  16 

1 

July  18 

1 

July  20 

2 

July  25 

1 

July  28 

1 

July  30 

1 

Aug.    5 

1 

Ang.  10 

1 

Aug.  15 

1 

Aug.  19 

1 

A  tig.  30 

1 

S^pt    1 

1 

Sept    5 

o 

Sept  12 

1 
1 
2 
4 
3 

2 

2.39 
3.66 
2.51 
2.99 
8.35 
3.70 
3.96 
3.85 
2.42 
2.25 
3.10 
2.03 
2.00 
1.80 
1.32 
1.50 
1.83 
1.33 
1.43 
1.07 
1.24 
1.19 
1.18 


.41 
.98 
.35 
.62 
1,54 
.81 
.26 
4.29 
9.27 

ai; 

11.32 
13.36 
14.25 
14.44 
15.89 
15.  45 
T5.7C 
14.62 
13.50 
12.75 
l2.*?t 
10.77 
12.12 


2.26 
5.02 
a  26 
2.00 
3.52 
2.43 
4.70 
1.06 
2.20 
4.15 
2.88 
3.24 
2.24 
2.04 
2.53 
4.57 
2.75 
4.47 
3.84 
4.33 
3.96 
4.65 
3.04 


6  06 
9.66 
a  14 
5.61 
a  41 
6.94 
a  92 
10.10 
13.89 
14.51 
17.30 
18.63 
18.49 
ia28 
19.74 
21.22 
20.34 
20.42 
18.27 
18.15 
18.01 
16.61 
16.74 


ar>.i3 

71.62 
69.83 
67.50 
68.00 

67.66 
67.66 
67.85 

~ii 

65.17 

1.71 

65.08 

10.04 

a  34 

66.43 

a  09 

61.75 

13.80 

10.01 

60.84 

14.28 

10.60 

52.33 

*.04 

54.36 

0..68 

60  22 

1L18 

58. » 

a*2 

61.09 

8.73 

39.57 

7.35 

50.40 

12.66 

7.61 

5a  67 

10.66 

4.93 

57.33 

12.80 

7.50 

57.32 

1.017 
1.024 
1.019 
1.024 
1.028 
1.023 
L037 
1.039 
1.068 
1.064 
1.066 
1.073 
1.073 
1.W2 
1.079 
1.079 
1.078 
1.077 
11 078 
1.072 
1.072 
1.067 
1.068 
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WEST  INDIA  SUGAR  CANE. 
D.  C.  Snow. 


i 

2 

3 

4 , 

5 

6 

7 

8 

9 

10 , 

11 

12 

13 

After  18 


« © 


July  28 
July  29 
Aug.  1 
Aug.  3 
Aug.  6 
Aug.  17 
Aug.  22 
26 

a  31 
2 
Sept  6 
Sept  9 
Sept  15 
Oct     4 


it 

1* 


July  25 
Aug.  1 
Aug.  3 
Aug.  5 
Aug.  8 
Au|.  11 
Aug  14 
Aug.  16 
Aug.  19 
Aug.  80 
Sept  2 
Sept    7 


a 


Pr.ct 
5.98 
5.40 
5.24 
5.06 
5.69' 
4.00 
3.25 
3.34 
2.63 
L89 
2.30 
1.70 
2.54 
1.37 


Pr.ct 

L87 

a  14 

3.95 

5.27 

6.91 

11.18 

14.07 

14.86 

15.78 

17.44 

17.64 

18.87 

14.47 

15.78 


Pr.cL 
1.77 
2.75 
8.26 


2.58 
1.27 
2.04 
2.43 
2.09 
4.33 
2.94 
3.07 
4.26 
8.22 


Pr.cL 

9.62 
11.29 
12.45 


15.18 
16.45 
19.86 
20.63 
20.40 
23.66 
22.88 
23.64 
2L27 
20.37 


1.28 
2.81 
3.23 


6.60 
10.69 
13.01 
14.41 
15.26 
17.74 
15.18 


$ 


Pr.cL 


6.91 
a  78 
9.09 
11.16 
11.22 
12.40 
14.10 
7.67 
1L19 


3 

I 


* 


Pr.ct. 
67.72 
63.25 
64.09 

S75 
02 
61.05 
63.27 
63.10 
67.18 
60.86 
62.61 
62.55 
67.55, 
56.02 


SUGAR  CANE. 
John  N.  Barger. 


1... 

July    6 
July  16 
July    9 
July  13 
July  13 
July  15 
July  16 
July  18 
July  22 
Aug.    3 
Aug.  11 
Aug.  17 
Aug.  22 
Aug.  26 
Aug.  .31. 
Sept    2 
Sept    7 
Sept  15 
Oct      4 

July    6 
July    8 
July    9 
July  12 
July  15 
Jul)   16 
July  18 
July  20 
July  80 

Aug.  16 
Aug.  19 
Aug.  20* 
Aug.  24 
Aug.  80 
Sept    1 
Sept    7 
Sept  15 
Oct    30 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 

8.19 
8.78 
3.21 
8.01 
4.23 
4.19 
4.76 
4.62 
4.'84 
4.10 
4.92 
4.30 
4.06 
*3.85 
8.73 
3.78 
2.96 
2.57 
2.26 

:3 

14 

"*"*.*87* 

.71 

4.76 

8.94 

6.62 

3.19 

9.09 

6.67 

n.67 

11.56 

11.27 

16.43 

13:88 

12.97 

1.78 
1.87 
2.96 
2.23 
2.49 
3.71 
2.77 

*i"36* 
3.07 
3.04 
L71 
1.98 
1.57 
3.50, 
2.43* 
•2.20 
4.30 
2.21 

6.26 

6.90 

6.41 

5.24 

6.72 

a  27 

a  24 

a  06? 

1L18 

13.' 79 

1L15 

16.10 

11.71 

16.49 

ia78 

17.48 

2L69 

20.25 

17.44 

69.72 

67.46 

70.13 

6a  01 

6&  79 

67.90 

72.29 

64.63' 

69.60 

65.73 

66.86 

71.32 

6a  62 

62.55 

05.86 

67.18 

60.24 

6a  81 

61.05 

1.010 

2. ...i 

1.024 

3 

1.021 

4... 

L020 

5 

L026 

8 

LOSl 

7 

L081 

8 

1.097 

9 

1.042 

10 

L051 

11 

3.69 

""iio" 
10.89 
10.48 
9.32 
14.90 
12.99 
12.68 

-■-1.84 
8.08 

—  .87 
6J>5 
4.^2 
6.06 
1L27 
6.51 
a  50 

1.040 

12 

1.069 

13 

1.049* 

14 

LOW 

15 

1.070 

16 

1.064 

17.. 

1.069 

18 

L074 

After  18.... 

1.075 

NEW  VARIETY  OF  LIBERIAN  AND  OOMSEEANA. 
John  N.  Bargkr. 


1 

July  16 
July    7, 
July    9 
July  13 
July  13 
July  16 
July  18 
July  21 
July  2} 

Aug.  r 

Aug.  12 
Aug.  17 
Aug.  22 
Aug.  20 
Aug.  31 
Sept    2 
Sept    7 
Sept  15 
Oct     4 

July    5 
July    7 
July    8 
July  12 
July  15 
July  18 
July  20 
July  26 
July  80 
Aug.    6 
Aug.    8 
Aug.  15 
Aug.  19 
Aug.  24 ' 
Aug.  29 
Aug.  80 
Sept    3 
Sept  14 
Sept  28 

1 
1 
1 

1 
1 
1 
1 
2 
2 
2 
1 
1 
1 
1 
1 
1 
2 
1 
1 

3.78 
a  44 
3.06 
4.02 
4.71 
4.77 

*S 

4.75 
4.21 
8.10 
3.02 
8.18 
.3.15 
a  21 
1.98 
2.48 
2.14 
2.17 

.78 

.46 

.23 

.48 

.18 

L67 

4.28 

6.73 

7.90 

12.80. 

13.03 

12.88 

14.08 

13.65 

16.06 

15.83 

14.70 

12.67 

2.81 
2.44 
a  14 
2.57 
2.48 
1.99 
8/68 
a  80 
2.44 
a  66 
2.22 
a  20 
2.-67 
L28 
2.86 
4.23 
3.51 
a  28 
2.68 

7.37 

6.88 

a  66 

a  82 

7.67 

a  94 

10.24 

ia22 

12.92 

16.77 

17.62 

19.26 

ia73 

ia46 

19.62 

22.27 

21.82* 

20.12 

17.27 

67.54 
66.47 
65.00 
64.26 
66.$ 
67.86 
76.81 
66.20 
65.99 
66.93 
69.39 
6a78 
62.47 
72.04 
60.44 
6a  63 
59.  U 
6a  64 
65.23 

1.024 

2 

1.090 

3 

1.021 

4 

1.026 

6 

L029 

6 

1.030 

7 

1.035 

8 

1.043 

9 ;... 

2.93 
7.66 
11.76 
12.71 
11.65 
12.62 

ian 

15.72 
14.79 
14.04 
12.29 

*"'.*03' 
6.98 
6.81 
7.03 
9.60 
7.48 
9.85 
9.84 
9.28 
7.87 

L048 

10 

L067 

11 .' 

L067 

12 

L075 

18 '. 

L073 
1.076 

14 

15 

1.078 

16 

1.083 

11 

1*566 

18 

After  18.... 

LOTt 
1.071 
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MINNESOTA  EARLY  AMBER. 

VlLMORIW. 


1 

2 

3 

4 

5 

6 

7 

8 , 

9 

10 

11 

12 

18 

14 

15 , 

16 

17 

18 , 

After  18. 


July  6 
July  16 
July  10 
July  13 
July  13 
Jnly  18 
July  16 
July  18 
July  20 
July  27 
Aug.  1 
Aug.  12 
Aug.  17 
Aug.  22 
Aug.  26 
Aug.  81 
Sept  8 
Sept  12 
Oct.     4 


July  6 
July  8 
July  9 
July  11 
July  15 
July  16 
July  18 
July  19 
July  20 
July  25 
A'ug.  5 
Aug.  8 
Aug.  15 
Aug.  19 
Aug.  23 
Aug.  28 
Aug.  30 
Sept  9 
Sept  80 


* 


Pr.cL 
3.15 
2.75 
3.25 
3.17 
3.22 
3.45 
3.38 
.96 
3.27 
2.-64 
2.27 
1.47 
1.51 
1.56 
L34 
1.19 
L10 
L62 
1.59 


Pr.et. 

.32 

5.84 

.69 

.81 

.32 

1.99 

.39 

6.86 

6.91 

10.50 

11.26 

15.40 

15.64 

14.72 

15.77 

15.98 

16.46 

13.71 

18.55 


Pr.et 
1.85 
2.69 
2.38 
2.21 
2.08 
1.09 
4.56 
1.31 
2.42 
2.24 
4.59 
1.76 
4.08 
3.00 
2.45 
2.75 
3.30 
3.86 
2.39 


3 


Pr.eL 

5.30 

11.28 

6.32 

6L29 

5.62 

6.53 

8.33 

9.13 

12.60 

15.38 

18.12 

18.63 

21.23 

19.28 

19.56 

19.92 

20.86 

19.29 

17.53 


si 

"I 
8I 


10.81 

a  98 

14.19 


15.18 
"13.41 


Pr.et 


.89 
4.94 


-7.65 
4.59 
1.22 
5.62 
4.40 
12.17 
10.05 
10.16 
11.98 
12.04 
12.08 
a  23 
9.57 


Pr.et 
68.90 
66.51 
68.29 
71.71 
70.32 
66.72 
72.77 
72.00 
71.08 
63.98 
65.80 
64.60 
58.93 
79.48 
60.19 
59.49 
59.23 
60.08 
56.92 


*J? 


M18 
1.041 
1.023 
1.024 
L021 
1.026 
L034 
L040 
1.045 
LOCO 
1.065 
1.060 
1.081 
L076 
1.081 
1.079 
1.078 
L071 
1.072 


HOLCUS  SACCHARATUS. 

VlLMORIN. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

After  18 


July  18 

July  12 

1 

1.03 

.56 

2.79 

4.38 

July  16 

July  15 

1 

2.^8 

2.95 

5.83 

July  22 

July  18 

1 

1.82 

1.76 

3.34 

6.92 

Aug.    3 

July  25 

1 

1.27 

2.41 

4.01 

a  09 

Aug.  12 

July  30 

1 

2.10 

3.84 

3.21 

9.15 

Aug.  12 

Aug.    3 

1 

2.59 

2.82 

4.47 

9.88 

Aug.  12 

Aug.  10 

1 

2.76 

3.18 

4.28 

10.22 

Aug.  17 

Aug.  15 

1 

2.48 

7.64 

.3.73 

13.58 

Aug.  22 

Aug.  19 

1 

2.27 

7.95 

13.95 

Aug.  26 
AuE  31 
Sept    2 

Aug.  26 

1 

2.10 

7?23 

3.27 
4.83 

12.60 

Aug.  31 
Sept    1 

1 

1.57 

5.53 

11.93 

1 

.87 

3.87 

5.58 

10. 32' 

Sept    5 

Sept    4 

1 

1.55 

4.72 

4.81 

11.08 

Sept  10 

Sept    8 
Sept  IB 

1 

1.37 

4.83 

5.27 

11.47 

Sept  15 

1 

1.49 

5.69 

10.54 

17.72 

Oct      5 

Supt  30 

1 

.53 

7.81 

4.37 

12.71 

3.02 


5.61 
6.99 
5.55 


a  98! 
3.81 
4.56 


1.7ft 
1.95 
1.86 


2.91 


64.12 
72.98 
66.97 
56.27 

4a  17 

41.86 
42.72 
50.38 
42.91 
44.44 
44.55 
46.42 
4a  10 
4a  48 
47.93 
44. 82 


1.016 
1.020 
1,025 
1.032 
1.038 
1.08T 
1,038 
1.056 
1.057 
1.051 
L047 
1.042 
1.046 
1.046 
1.051 
1.068 


HOLCUS  SORGHUM. 

VlLMORIN. 


Before  1. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

n 

12 

18 

14 

15 

16., 

After  18, 


July    7 

July    5 

2 

1,08 

.91 

2.46 

.    4.45 

July  16 

July  12 

1 

L04 

1.18 

3.17 

5.39 

July  13 

July  15 
July  16 

1 

.67 

.38 

2.97 

4.02 

July  16 

1 

1.04 

.46 

'3.81 

4.90 

July  18 

Juty  17 

1 

3.55 

1.35 

4.90 

July  19 

July  18 

1 

1.03 

,      1.62 

3.-20 

5.85 

July  21 

July  25 

2 

.94 

1.46 

1.91 

4.31 

July  31 

July  80 

2 

1.20 

8.47 

4.86 

9.53 

Aug.  12 

Aug.  19 

1 

1.51 

2.94 

'3.98 

a  41 

Aug.  17 

Aug.  20 

1 

1.00' 

5.32 

4.16 

10.48 

Aug.  23 

Aug.  22 

1 

.81 

4.24 

'4.81 

9.36 

Aug.  27 

Aug.  23 

1 

.87. 

8.08 

3.81 

7.76 

Aug.  31 

Aug.  28 

1 

.92 

10.17 

4.13 

15.22 

Sept.    2 

Sept    1 

1 

.87 

a  82 

6.28 

15.97 

Sept.    5 

Sept    4 
Sept    9 

1 

.90 

11.04 

4.69 

10.03 

Sept.  10 

1 

.82 

a77 

5.07 

14.66 

Sept  15 
Oct     & 

Sept  13 

1 

.81 

4.14 

6.06 

11.01 

Sept  30 

1 

.05 

8.18 

4.04 

7.27 

8.18   .. 


3.87 
3.79 
2.29 


a  32 
8. 62* 
"«.*82ff 


.16 


5.12 
1.67 
5.45 
2.98 


63. 14 
5<i95 
5L\  09 
5J.G7 
63.06 
56.29 
47.36 
47.46 
4a  GO 
43.67 
43.89 
36.06 
34.98 
38.27 
51.13 
41.95 
47.75 
35.01 


1.017 
1.020 
1.018 
1.020 
1.020 
1.025 
1.021 
1.032 
1.034 
1.044 
1>042 
1.031 
1.004 
1.058 
1.064 
1.057 
1.044 
1.038 
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Vnjfoxnr. 


i 


if 
u 

1! 


O 


I 

3 


3 


h 
si 


Before  1 

1 

2 

3 

4 

5 

6 , 

7 

8 

,!::-::: 

11 ....... 

12.^ 

ia 

u , 

16 , 

17 

After  18 


July  6 
July  18 
July  12 
July  21 
July  26 
Aug.  3 
Aug.  12 
Aug.  12 
Aug.  12 
Aug.  17 
Ang.  23 
Aug.  27 
Aug.  31 
Sept  1 
Sept  7 
Sept  10 
Sept  17 
,Oct     5 


July  6 
July  12 
July  16 
July  25 
Jnly  26 
July  28 
July  30 
Ang.  8 
Aug.  12 
Ang.  19 
Aug,  22 
Ang.  28 
Ang.  80 
Sept  I 
Sept  7 
Sept  9 
Sept  15 
Sept  80 


Pr.cL 
1.07 

.85 
L18 
1.'39 

.98 
L05 

!•£ 

.77 
.99 
•  60 
.94 

1.16 
.62 
.99 

2.53 
.68 
.47 


Pr.cL 
.37 
2.05 
.53 
2.37 
2.72 
7.  .67 
6.14 
6.96 
7.74 
10.89 
9.34 
10.28 
12.16 
14.5? 
12L57 
11.96 
13.61 
11.49 


Pr.cL 
2.44 
2.51 
3.01 
2.18 
3.19 
4.26 

4.51 

4.60 
5.13 
3.56 
5.89 
5.13 
4.24 
4.19 
4.83 
4.31 
4.89 


Pr.cL 

8.8? 
6.41 
4.72 
5.94 
6.89 
13.58 
12.22 
12.32 
13.11 
16.51 
13. 5D 
16.91 
18.45 
19.44 
17.75 
19.32 
18.60 
16;  85 


Pr.cL 


6,80 

194T] 

7.08 


19.26 


— L45 
L76 
.96 
-%40 
2.87 
4.26 
6.18 
8.45 
4.87 
9.72 
7.89 
4.60 
a  62 
6.13 


Pr.cL 
69.91 
60.56 
64.45 
68.73 
64.63 
44.36 
4L34 
4&  30 
63.88 
47.96 
49.51 
6a  10 
34.49 
49.29 
82.86 
88.88 
46.27 
67.27 


L016, 
L027 
L01* 
1.036 
1.030 
LOW 
1.047 
L047 
L0S2 
L063 
L065 
LOO 
L07O 
LOTS 
1.073 
1.074 
1.076 
LOtt 


HONEY  CANE. 
J.  H.  Clark. 


July  18 
Aug.    6 
Aug.    6 
Aug.  12 
A*ug.  12 
Aug.  17 
Aug.  28 
Aug.  27 

^E82 
Sept    7 
Sept  10 
Slpt  17 
Oct     5 

Jnly  15 
July  30* 
Ang.    8 
Aug.  12 
Aug.  15 
Aug.  17 
Ang.  19 
Aug.  28 
Aug.  26 
Ang.  80 
Sept    8 
Sept    7 
Sept  15 
Sept  80 

1 
1 
1 
1 
1 
1 
2 
2 

} 

2 

1 

1 
1 

L78 
4.61 
4.61 
6.19 
5.89 

.4.17 
4.47 
a  49 
4.47 
6.49 
5.19 
5.68 
2.83 
L64 

2.58 
2.88- 
2.64 
2.63 
7.80 

a  34 

6.29 
7.08 
9.02 
a  52 
a  97 
13.07 
10.96 

2.46, 

2.60 
2.80 
L19 
2.09 
a94 
2.51 
2.36 
L48 
2.32 
2.09 
2.09 

4.28 

a  ao 
a  u 

10.83 
10.82 
12.66 
14.90 
ia72 
14.06 
ia87 
15.19 
14.97 
17.99 
14.68 

7L89 

6a  21 

7L44 
72.28 
7L70 
7L23 
6a  31 
6a  13 
71.94 
•a  64 
69.64 
69.03 
•L62 
67.62 

L016 

L78 
1.81 
1.86 
6.45f 
a  26 
7.90 
a  43 

a«, 
7.9a 

7.87 
5.95 
12.59 
10.95 

—6.66 

L94 
L68 

— L14 
.10- 
L17 
L75 

—1.93 
a  15 
7.22 

LOW 

LOSS 

LOSS 

L039 

L05O 

L066 

L049 

L062 

L061 

L069 

L055 

Afterii":! 

L070 
LOW 

EGYPTIAN  SUGAR  CORN. 


June  13 
June  20 
June  27 
July  10 
July  16 
July  11 
July  18 
July  18 
July  21 
July  25 
July  28 
Ang.    4 
Aug.    8 
Aug.  15 
Aug.  23 
Aug.  27 
Aug.  31 
Sept.    4 
Sept  10 

Jnne  13 
June  20 
Jnne  27 
July    5 
July    9 
July  11 
Jnly  16 
Jnly  18 
July  19 
Jnly  20 
July  26 
Jnly  80 
Aug.    6 
Aug.  14 
Aug.  17 
Aug.  19 
Aug.  26 
Aug.  80 
Sept    6 

X 
1 

1 
2 

1 
1 
1 
1- 
8 
2 
1 
1 
1 
2 
1 
1 
1 
2 
1 

.94 

1.17 
2.20 
2.88 
L32 
2.38 
2.49 
a  29 
2.94 
2.64 
8.07 
a  65 
a22 
2.96 
2.19 
2.40 
2.74 
2.66 
2.50 

.26 

.47 

.16 

.87 

.74 

.81 

2.12 

.89 

4.03 

4.42 

5.07 

5.79 

a  85 
a  03 

9.27 
11.02 

4,72 
13.20 

7.58 

L92 
L52 
L31 
2.81 
4.90 
2.19 
2.80 
1.38 
2.90 
1.84 
2.01 
2.22 
2.89 
1.53 
2.03 
4.14 
£11 
2.07 
L05 

2.11 
3.16 
8.67 
a  51 
a  96 
5.38 

a  9i 

5.56 
9.87 
a  90 
10.15 
11.66 
9.96 
9.52 
13.49 
17.56 
10.67 
17.93 
11.13 

67.80 
6a  10 

7a  io 

6a  82 
64.07 
6a  96 
64.66 
63.07 
63.83 
60.26 
62.96 
61.45 
64.88 
57.28 
6a  99 
5a  38 
54.71 
5a  08 
53.63 

1. 016 

Before  1.... 
2 

1.014 

1.015 

3     

1.018 

4        

L019 

5          .     .. 

1.621 

$        

L027 
1.025 

7 

8       

1.031 

9    .  ..;... 

L0B5 

10 

1.039 

11 

aso 

8.66 
a  18 
7.92 
10.98 

"10*84* 

■1^26* 

.54 

a  05 

4.48 

-J.  18 
8.47 
4.03 

l.Ott 

J2 

1.034 

13 

1.039 

14 

L05* 

15 

L063 

10...* 

1  040 

17 

1.667 

18 

1.047 
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EGYPTIAN  SUGAR  CORN. 
Analyses  made  after  the  ears  of  com  had  been  plucked. 


h 


H 


* 


I 


J 
1 

3 


P*o 


! 


7. 
14. 

21. 
28. 


Aug.  18 
Am.  28 
Aug.  81 
Sept    6 


Aug. 
AuJ. 


Aug.  28 
Aug.  80 


Pr.eL 
8.11 
8.18 
L80 
8.52 


Pr.et. 
7.58 
7.68 
10.9© 
10.52 


Pr.eL 
2.16 
2.18 
1.61 
2.84 


JV.rt. 
12.79 
12.99 
14.59 
18.38 


7.64 

7.81 

9.97 

10.98 


Pr.cL 
2.27 

?,87 

4TO 


Fr.d 
60.88 
69.61 
69.19 
51.65 


L061 
1.049 
L058 
L064 


UNDSATg  HORSE  TOOTH. 


* 


fl 

h 


* 

ii 


i 


fee 


! 


Before  1.. 

2  ".mini 

8 

4 

$:::::::: 

7 

8 

9 

io».. ...:..* 
n 

12 

18 ... 

14 

15 

16 

17 

18 


June  27 

uly  16 

July  16 

July  14 

July  16 

July  17 

July  18 

&a 

July  25 
Aug.  1, 
Aug.   8 

Aug*  8 
Aog.  16 
Aug.  23 
Aug.  2T 

Sept  10 


June  16 
June  20 
June  27 
July  5 
July  17 
July  15 
July  18 
July  19 
July  20 
July  25 
July  30 
Aug.  5 
Aug.  8 
Aug.  15 
Aug.  18 
Aug.  23 
Ang.  27 
Aug.  80 
Sept    6 


Pr.eL 
1/98 
2.66 
8.95 
2.89 
8.28 
2.09 
170 
2.64 
2.86 
2.88 
2.51 
185 
2.70 
2.88 
8.02 
2.92 
8.09 
1.15 
L69 


Pr.et. 

.30 

.92 

.76 

.58 

2.05 

.47 

.90 

.77 

2.08 

6.97 

7.85 

5.34 

4.36 

7.06 

6.18 

4.81 

7.1* 

7.80 

1L57 


Pr.eL 
L54 
142 
187 
171 
184 
146 
1.86 
190 
8.08 
189 
3.44 
166 
3.51 
1.97 
1.59 
a  46 
167 
186 
156 


Pr.et 
1-22 
6.00 
6.98 
5.68 
7.67 
4.98 
§.46 
6.81 
7.47 
1124 
18.80 
10.85 
10.57 
1L41 
19.74 
11.19 
1195 
1L81 
15.73 


Pf.tL 


7.44 
4.91 

i% 

5.90 
4.61 
7.04 
9.58 
10.49 


-8.31 
L75 
1.90 

-.17 

-L85 
161 
L51 

-L57 
1.48 
8.79 
7.41 


Pr.eL 
6195 
66.62 
66.67 
67.61 
67.50 
68.00 
7429 
68.56 
6a  56 
66.39 
5a  04 
6U  71 
6129 
6a  92 
54.56 
oa  50 
69.09 
6a  46 
50.91 


1.016 
1024 
1028 
L090 
L029 
L018 
1.626 
1096 
1094 
1.090 
L060 
L040 
L040 
1,048 
1:042 
L041 
1.069 
1.044 
LOU 


BLOUNT'S  PROLIFIC. 


Before  1. 

1 

2 

3 

4 

5 

6 

7.. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


July  7 

July  13 

July  16 

July  14 

July  21 

July  21 

Wy  S 
July  21 

July  26 

July  26 

Aug.    1 

Aug.   7 

Aug.  16 

Aug.  28 

Aug.  27 

Aug.  31 

Sept    2 

8ept    7 

Sept  10 


July  5 
July  7 
July  8 
July  11 
July  15 
July  18 
Julr  19 
July  20 
July  25 
July  28 
July  30 
Aug.    5 

Aa£l3 
Aug.  17 
Aug.  19 
Sepl  1 
Sept  6 
Sept    8 


176 

.58 

1.48 

.26 

n 

.16 

1.08 

191 

1.27 

169 

1.73 

3.82 

146 

161 

L96 

1.69 

193 

155 

4.87 

3.88 

6.88 

181 

4.95 

118 

8.98 

1.63 

7.91 

1.90 

7.16 

.69 

1.91 

L36 

135 
a  40 

1.92 

&95 

153 
8.18 
4.55 

167 
182 
199 
127 
165 
147 
150 

140 
1.98 
3.17 
138 
4.33 
4.06 
3.66 

.189 
3.13 


4.81 
4.91 
7.50 
6.91 
7.00 
7.22 
165 
122 
6.99 
9.92 
11.66 
9.24 
9.28 
11.92 
1139 
166 
a  71 
1165 
1100 


6.11 
4.44 

3.73 
4.87 
197 


6.06 
7.  Iff 


—  A8 

.10 

.66 

—1.32 

190 

.93 

—184 

—1.95 

4.16 

LOO 


67.21 
66f37 
6109 
5a  75 
6115 
6180 
67.00 
64.84 
65.37 
5185 
55.78 
6140 
•  6L20 
5L84 
67.47 
62. 52 
42.62 
55.22 
49.67 


L017 
1.018 
1.020 
1.023 
L024 
1.024 
1.029 
L027 
L029 
1.037 
1.048 
L088 
L086 
1.048 
L045 
1.028 
L027 
L051 
L041 
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IMPROVED  PROLIFIC  BREAD. 


i 


ii 


ii 

1! 
I* 


s 
1 


iJ 


! 


rt 


i.. 

2.. 
8.. 
4.. 

5.. 
6.. 

7.- 
3- 

10.. 
11.. 
12-. 
18.. 
14.. 
15.. 

*?:: 

18.. 


July  10 
July  15 
July  18 
July  21 
July  23 
July  26 
July  26 
Aug.  1 
Aug.  9 
Aug.  23 
Aug.*23 
An?.  16 
Aug.  23 
Aug.  27 
Aug.  31 
Sept  2r 
Sept  7 
Sept  10 


July  12 
July  15 
July  16 
July  18 
July  19 
July  20 
July  25 
July  28 
July  30 
Aug.  8 
Aug.  5 
Aug.  11 
Aug.  15 
Aug.  17 
Aug.  19 
Aug.  28 
Aug.  30 
Sept    5 


Pr.et 
1.91 
1.83 
2.44 
2.86 
2.96 
3.87 
2.44 
2.53 
2.68 
3.76 
L33 
2.65 
2.^ 
2,35 
2.05 
2.05 
L92 
1.61 


Pr.et 
.23 
.42 
.90 
1.61 
1.48 
1.77 
2.81 
4.75 
7.68 
6.20 
4.01 
6.20 
6.22 
7.36 
4.70 
4.29 
6.60 
8.81 


Pr.et 
2.23 
3.14 
2.03 
2.61 
2.28 
2.87 
2.68 
2.81 
1.65 
2.52 
6.11 
.32 
2v42 
2.48 
L95 
2.83 
2.00 
2.64 


Pr.et 

4.37 

5.39 

6.37 

7.08 

6.67 

8.51 

7.43' 

10.09 

11.91 

11.48 

10.45- 

9.17 

9*99 

12U9 

8.79 

9.16 

10.42 

7l  46 


Pr.et 


1.47 
2.16 
4.20 
7.02 
7.01 
6.10 
6.90 
6.41 
6.66 


3.96 
"2?08 


—  .59 
3.26 

—1.08 

—2.43 

8.23 

.45 

2.58' 

.79 

—  .69 
2.68 

—  .84 


Pr.et. 
66.90 
62.84 
70.06 
63.86 
64.04 

■  61.68 
61.89 
65.74 
67.89 
62.66 
61.60 
58.04 
62.36 
60.30 
40.06 
6L49 
63.18 
64.96 


1.016 
1.020 
L024 
L024 
1.026 
LOSS 
L020 
LOW 
L049 
L046 
L048 
L048 
L049 
L044 
LOSS 
LOSS 
1.041 
L081 


BROAD  WHITE  FLAT  DENT. 


l 

2 

8 

4 

5 

?::::? 

8 

lo'.'.Y.Z 
n 

12 

13 

14*.... 
15t.... 


July  10 
July  15 
July  21 
July  21 
July  23 
July  26 
July  26 
Aug.  1 
Aug.  9 
Aug.  16 
Aug.  23 
Aug.  29 
Sept  2 
Sept  7 
Sept  10 


July  12 
July  15 
July  16 
July  18 
July  19 
July  20- 
July  25 
July  30 
Aug.  8 
Aug.  5 
Aug.  11 
Aug.  15 
Aug.  17 
Aug.  19 
Aug.  25 


1..3.U 


2.49 

2.60 
3.29 


^.33 
3.69 
3.74 
3.66 
2.25 
2.63 
3.53 
2.&T 
2.84 
2.25 
L15 


.26 
.59 
L16 
L04 
L37 
L47 
3.12 
4.29 
9.97 
4.65 
4.30 
7.64 
9.97 
12.55^ 
3.63 


L72 
2.18 
2.67 
2.97 
2.74 
2.81 
2.02 
2.62 
L33 
3.4>9 
3.04 
3.86 
2.26. 
2,60 
3. 89 


4.47 

65.59 

6.27 

........ 

.      .... 

66.79 

7.12 

5a  69 
6L66 

7.12 

«» 

7*44 

r* 

70.49 
69.61 

7.87 

L27 

.^...... 

8.88 

2.83 

66.98 

10.67 

3.75 

-1.99 

69.46 

13.66 

a  14 

6.89 

69.97 

10.67 

4,68 

-L07 

64.26 

10.87 

4?86 

-8.17 

60.89 

14.42 
1&07, 

6.18 

.86 

62.72 

8.78 

4.87 

6L49 

17*30 

1L74 
3124 

7.80 

6L47' 

7.67 

-.61 

47.68 

Loy> 

LOSS 
L025 
L023 
L027 
L029 
LOSS 
L04O 
L066 
1.040 
1.044 
L047 
L065 
L069 
1.080 


LONG  NARROW  WHITE  DEl^T. 


1         .     . 

July    7 
July  15 
July  21 
July  21 
July  21 
July  26 
July  26 
Aug.    1 
Aug.    9 
Aug.  12 
Aug.  18 
Aug.  23 
Aug.  25 
Aug.  27 
Aug.  81 
Sept    2 
Sept    7 
Sept  10 

July  15 
July  16 
July  18 
July  19 
July  20 
July  25 
July  28 
July  30 
Aug.    8 
Aug.    5 
Aug.  11 
Aug.  15 
Aug.  17 
Aug.  19 
Aug.  23 
Aug.  27 
Aug.  30 
Sept    2 

1 
1 
1 
1 
1 
1 
1 
2 

r 
1 
1 
1 
3 
1 
2 
1 
1 
2 

2.21 

2.41 

3.54 

3.27' 

3.48 

3.15 

3.69 

3.36 

4.50 

4.41 

2.58 

1.97 

2.42 

8.16 

1.68 

3.25 

1.84 

2.-53 

.23 

L83 

L43 

L04 

1.60 

3.56 

a  05 

6.57 

4.40 

8.82 

6.90 

10.67 

10.23 

7.59 

5.81 

9.51 

12.11 

10.44 

1J71 
8.96 
2.66 
3.29 
2.34 
2.10 
2.16 

an, 

L47 
2.27 
2.48 
2.32 
2,94*' 
2.76 
3: 80 
3.24 
2.52 
2.18 

4.14 

a  20 

7.68 
7.60 
7.42 

a  8i 
a  90 

12.04 

.10.37 

15.00 
1L96 
14.96 
14.69 
13.50 
10.69 
17.00 
16.47 
16.15 

68.84 
60.27 
65.97 
05.37 
60.27 
60,96 
66.88 
60.77 
56.96 
69.70 
62.77 
68.84 
68.81 
67.78 
68.56 
46.96 
66.09, 
65.47' 

L019 

2 

— *-\ 

•"•"•'I 

L024 

3 ^... 

4          ..... 

L0» 
LOW 

5 

L028 

6 

2.80 

*""5.36* 
3.65 
a  03 
7.^08 
10.49 
11.57 
7.28 
6.26 
9.89 

*"io.*25* 

1 

..v.... 

—L67* 
L64A 
L84 
188 
6.77 
L68 
—.07 
8.02 
7.76 
6.78 

L083 

7 

1.088 

8 j 

9 

U045 

10 

11 

L048 

12 

L08t 

13 

LOOT 

14....' 

L648 

15 

L64S 

18 

L898 

17 

L06f 

18 

L668 

REPORT   OF  THE   CHEMIST. 


433 


CHESTER  COUNTY  MAMMOTH. 


i 


a 


i 


if 


i 

I 


» 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
18. 
16. 
17. 
18. 


Jnly  10 
Jnly  15 
Jnly  15 
Jnly  16 
Jnly  15 
Jnly  18 
Jnly  21 
Jnly  26 
Jnly  26 
Jnly  26 
Aug.  9 
Ang.  12 
Ang.  18 
Ang.  24 
Ang.  26 
Ang.  81 
Sept.  4 
Sept.  10 


Jnly  6 
July  9 
Jnly  11 
Jnly  12 
Jnly  18 
Jnly  15 
Jnly  18 
July  19 
Jnly  20 
Jnly  25 
July  28 
July  80 
Aug.  3 
Aug.  5 
Ang.  11 
Ang.  15 
Aug.  19 
Ang.  22 


Pr.eL 
8.75 
2.97 
3.85 
8.81 
2.74 
8.17 
8.74 
2.53 
2.64 
2.92 
3.24 
2.40 
3.36 
L25 
L80 
1.32 
1.47 
1.44 


Pr.eL 
.49 
.72 
.16 
2.00 
1.41 
3.22 
2.18 
6.39 
7.76 
a  24 
6.16 
5.82 
5.12 
2.47 
8.32 
8,78 
a  93 
5.94 


Pr.eL 
2.19 
2.91 
3.81 
8.73 
4.68 
2.32 
8.83 
2.86 
1.65 
L99 
.73 
2.92 
L75 
8.08 
3.17 
4.16 
2.86 
2.48 


Pr.eL 
6.43 
6.60 
7.82 
9.54 
8.83 

an 

9.20 
10.78 
12.05 
18.16 
10.13 
11.14 
10.23 

6.80 
18.29 

9.26 
18.26 

9.81 


Pr.eL 


5.71 


5.25 
5.54 
4.89 
2.26 
12.37 


5.  tO 


3.47 
3.33 
2.19 
.50 
.01 

—1.86 
3.85 

—1.70 
4.60 
2.07 


Pr.eL 
59.66 
71.76 
6a  84 
56.24 
57.67 
61.68 
55.96 
58.01 
56.04 
59.55 
54.62 
67.01 
52.41 
55.81 
55.81 
41.66 
52.59 
46.77 


1.031 
1.022 
1.022 
1.082 
1.025 
L038 
1.034 
1  038 
1.050 
1.049 
1.041 
1.041 
1.039 
1.029 
1.060 
1.086 
1.061 
1.039 


EIGHTEEN-ROWED  ' 

fET.T 

,OWD 

ENT. 

1 

Jnly    7 
.July  15 
July  15 
July  18 
July  21 
Jnly  21 
Jnly  21 
July  26 
Aug.   1 
Aug.    9 
Aug.  12 
Aug.  18 
Ang.  25 
Ang.  27 
Ang.  81 
Sept.   8 
Sept    7 
Sept  10 

Jnly  11 
July  15 
July  16 
July  18 
July  19 
July  20 
July  26 
Ang.    5 
Aug.  11 
Ang.  15 
Ang.  19 
Aug.  20 
Ang.  23 
Ang.  26 
Ang.  28 

8ep£    8 
Sept   6 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
2 

3.68 
8.64 
2.86 
2.49 
8.86 
4.21 
8.95 
8.96 
8.65 
8.05 
8.20 
8.86 
L47 
2.80 
8.22 
2.11 
1.20 
1.57 

.86 
.48 
.65 
L89 
1.57 
2.07 
2.23 
3.36 
6.17 
6.87 
a  24 
4.15 

11.46 
a  13 
6.18 

1L39 
4.35 

11.65 

L79 
8.21 
4.89 
6.84 
2.83 
2.98 
2.67 
L40 
2.92 
L88 
2.81 
2.06 
2.14 
8.89 
2.56 
5.80 
2.12 
2.64 

5.72 
7.38 
a  40 
9.72 
a  26 
9.26 
8.85- 
&72 
1L74 
11.30 
14.26 
9.55 
16.07 
14.82 
1L96 
19.30 
7.67 
15.86 

66.86 
62.88 
6182 
68.47 
6184 
60.17 
60. 09 
61.03 
60.62 
64.82 
64.90 
56.40 
64.12 
69.88 
49.64 
69.00 
87.94 
68.53 

1.022 

2 

L028 

3 

L023 

4 

L028 

5 

1.028 

6  ......... 

1.081 

7 

L028 

8 

L0S2 

9 

""i'io" 

7.58 
7.48! 
9.77 
a  34 

"iL'ii" 

— L40 
2.44 
128 

— L25 
7.86 
L94 
.40 
8.48 
L08 
7.44 

L043 

10 

1.044 

11 

1.062 

12 

1.086 

13 

L066 

14 

1.061 

16 

L045 

16 

1.062 

17 ;... 

1.08© 

18 

L067 

OF  Alili  YABIETIE8  IN  DIFFERENT  STAGES* 

BEFORE  FIRST  STAGE. 


Variety. 


I 


P 


rlyA 

White  Liberian 

White  Mammoth , 

Link's  Hybrid 

Do... , 

Sugar  Cane 

Early  Orange 

Orange  Cane , 

Gray  Top 

Liberian , 

Honduras 

White  Imphee , 

Goose  Nook , 

Holcus  Sorghum. 

Holcufl  Cernua,  White. . 


Pr.eL 
8.46 
188 
1.11 
1.63 
1.47 
1.41 
2.46 
2.94 
L36 
1.92 

12.06 
2.38 
L91 
2.16 
1.07 


Pr.eL 
.78 

4.31 
.26 
.79 
.93 

1.21 
.46 


Pr.eL 
8.82 


.49 
.28 

8.86 
.39 
.93 

L82 
.87 


3.17 
2.80 
3.10 
2.79 
3.03 
2.01 
2.83 
2.97 
6.87 
2.37 
3.12 
4.92 
2.44 


Pr.eL 
U2.24 
6&  00 
65.67 
67.20 
70.69 
6a  06 
64.56 
66.93 
66.67 
73.08 
188.28 
63.49 
69.35 
126.28 
59.91 


Pr.eL 


1.020 
1.012 
1.015 
1.017 
1.015 
L017 
1.020 
1.015 
1.014 
a  078 
1.021 
1.014 
2.034 
1.016 


Total.... 
Arerage. 


16 


86.99 
2.31 


14.19 
.89 


8a88 
2.40 


1,044.22 
65.80 


16.290 
1. 018' 


161 


28  AG 
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FIRST  STAGE. 


Variety. 


J 


-I 
If 


Early  Amber M 

Early  Golden 

While  Liberian 

Do —... 

Black  Top 

Black  Tin 

African .« 

White  Mammoth M. 

Oomseeana 

Begnlar  Sorgho.—. 

LtaYe  Hybrid 

Do  

SngarCane 

GooeeNeok 

Bear  Tail .— 

Iowa  Bed  Top 

New  Variety 

Early  Orange 

Do  

Orange  Cane • - 

Heeaiana 

Wolf  Tall 

Gray  Top 

Liberian 

Haatodon 

Honduraa 

SngarCane 

Hybrid  No.4 

White  Imphee 

GooeeHeok 

White  African 

Weet  India  Sugar  Cane . ... 

Sugar  Cane 

New  Variety  of  liberian  < 

Oomeeeana .. 

Minneeot*  Early  Amber ... 

Holeoa  Baecharatna 

Holooa  8orghom 

Holcaa  Cernna,  White 

Honey  Cane 


Pr.  cL 
115 
8.11 
196 
4.46 
2.06 
181 
199 
1.81 
101 
8.71 
2.18 
2.19 
2.07 
8.82 
8.84 
2.80 
8.12 
2.45 
4.58 
4.91 
4.24 
1.98 
8.57 
4.71 
L84 
5.03 
4.31 
5.88 
8.45 
1JB6 
2.89 

11.98 
8.19 

8.78 
8.15 
LOS 

LM 
.85 
178 


jy.ot 

115 
2.91 
1.20 

.46 
172 
4.69* 
145 

.49 
182 


143 

122 
163 
.14 
.27 
.48 
.74 
.81 
.78 
.87 


1.04 
.05 

141 
.82 

1.51 

141 
.64 

106 
.24 
.41 

174 


.78 
.82 
.56 
1.18 
105 


iV.ot 
165 
.90 
.69 
140 
161 
147 
191 
167 
4.58 
1.60 
172 
151 
170 
119 
165 
4.12 
121 
1.87 
101 
118 
111 
187 
140 
120 
117 
160 
164 
4.54 
121 
188 
126 
154' 
178 

181 
185 
179 
117 
161 
145 


Pr.et 
51 1* 
66.99 

64.29 
7192 
67.85 
61.06 
68.09 
67.58 
70.48 
71.56 
67.18 
7145 
6141 
7108 
67.91 
6127 
6148 
67.81 
66.88 
65.06 
62.21 
58.70 
6146 
64.  a 
65.67 
69.97 
7L12 

186.26 
60.81 
62.62 
65.18 

185.44 
69.72 

87.64 
6190 
64.12 
56.95 
50.56 
7189 


1028 
1.026 
1024 
1027 
1.030 
1036 
1027 
1.020 
1027 
1.025 
1025 
1.025 
1.026 
1024 
1023 
1020 
1020 
1022 
1029 
1082 
1.026 
1019 
1021 
1034 
1016 
1035 
1038 
1086 
1025 
1021 
1017 
1072 
1919 

1024 
1018 
1016 
1020 
1027 
1016 


Pr.et. 


.41 


156 


Total .... 
Average. 


123.21 
124 


45.65 
120 


9100 
142 


2,551.91 
67.13 


38.953 
1*025 


SECOND  STAGE. 


Early  Amber .... 
Barly  Golden.... 
White  Liberian.. 

Do 

Black  Top 

Black  Tall 

African 

White  Mammoth 

Oomseeana 

Regular  Sorgho.. 
Link's  Hybrid... 

Do 

SngarCane 

Goose  Neck 

Bear  Tail 

Iowa, Red  Top... 

Kew  Variety 

Early  Orange  — 

Do 

Orange  Cane 

Keeazana 

Wolf  Tail 

Gray  Top 

Liberian   

M*»Wdon 


63.29 
69.68 
72.31 

138.96 
66.60 
59.16 
61.42 

131.24 
64.71 
64.03 
67.48 
66.00 
69.48 
60.79 
66.11 
68.88 
70.26 
68.89 
66.78 
68.36' 

13186 
67.22 
66.64 
64.83 
6155 


1.026 
1027 
1.027 
1054 
1020 
1.036 
1.018 
1006 
1.021 
1.020 
1.033 
1030 
1.031 
1.019 
1.019 
1020 
1.025 
1.020 
1.035 
1.029 
1050 
1.032 
1033 
1089 
1028 






1.54 



6.54 

**>* 

178 
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Vtttoty. 


3 

i 


i 


88. 
I* 


Honduras 

Sugar  Cane 

Hybrid  No.  4 

white  Imphee 

Goose  Neck 

White  African 

West  India  Sugar  Cane 

Sugar  Cane 

New  Variety  of  Liberian  and 

Oomaeeana 

Hinneaota  Early  Amber 

Holcns  Saceharatoa 

Holcus  Sorghum 

Holcus  Cernus,  White 

Honey  Cano 


Total.... 
Average . 


Pr.et 
5.04 
8.48 
8.06 
4.12 
2.08 
3.66 
10.80 
3.78 

8.44 
2.75 
2.88 
.67 
2.86 
4.61 


Pr.et. 

5.04 
.27 
.87 
.90 
.31 
.98 

6.28 
.30 


5.84 


1.06 
2.58 


Pr.et. 
1,78 
4.99 

2.85 
3.13 
1.87 
5.02 
5.50 
L87 

2.44 
2.69 
2.96 
2.97 
6.02 
1.16 


Pr.cL 
70.99 
78.52 
71.46 
67.88 
65.14 
71.62 
126.50 
67.46 

66.47 
66.61 
72,98 
52.09 
108.90 
68.21 


L045 
L023 
1.019 
1.030 
L017 
1.024 
2  080 
1.034 

1.020 
1.041 
1.030 
1.018 
2.086 
1.080 


Pr.et. 


40 


138.89 
3.35 


73.46 
1.84 


96.22 
2.41 


2,670.24 
69.48 


41.117 
1.029 


4.18 


5.62 


.89 


1.78 


20.98 
2.98 


THIRD  STAGE. 


Early  Amber 

1 
1 
2 
1 
2 
1 
2 
2 
2 
2 
1 
1 
1 
1 
3 
2 
2 
1 
2 
1 
1 
1 
1 
2 
2 
1 
1 
1 
2 
1 
1 
2 
1 

1 
2 

1 
1 
2 
1 

2.20 
3.17 
6.20 
2.80 
4.84 
1.87 
8.82 
6.90 
4.64 
5.06 
L88 
2.39 
2.98 
2.79 
7.89 
5.98 
6.16 
4.40 

12.00 
4.96 
4.55 
3.00 
4.12 

11.20 
6.80 
6.25 
3.56 
8.37 
8.42 
2.88 
2.51 

10.48 
3.21 

8.06 
6.50 
1.82 
L04 
2.78 
4.61 

.58 
1.58 
L78 
1.55 
4.38 
5.66 
4.62 
6.04 
1.66 
3.28 
3.96 
4.34 
2.94 

.65 
1.26 
1.94 
2.10 
2.11 
5.54 
1.M 
1.66 
5.62 
2,73 
8.12 
7.58 
3.88 

.67 

.05 
4.84 

4.10 
8.16 
6.00 
8.25 
8.10 
1.19 
8.46 
7.84 
6.18 
2.52 
2.40 
3.14 
2.40 
5.46 
a  03 
9.04 
6.12 
1.82 
4.00 
.84 
2.57 
2.21 
2.04 
4.32 
4.24 
L74 
3.15 
2.31 
6.42 
3.28 
6.28 
6L52 
2.96 

8,14 
4.76 
8.84 
8.81 
4.36 
L12 

70.85 

7L83 

143.24 

70.41 

141. 00 

5a  89 

134.74 

135.30 

123.20 

137.90 

65.11 

68.52 

68.08 

68.96 

205.11 

134.14 

145.16 

69.15 

137. 78 

68.61 

66.67 

69.23 

66.67 

133.84 

182.76 

•8.89 

69.16 

7L25 

135.08 

65.29 

69.88 

128.18 

70.13 

66.00 
186.68 

66.97 

69.67 
107.46 

71.44 

1.021 
1.028 
2.048 
1.025 
2.052 
1.039 
2,048 
2.068 
2.046 
2,044 
L031 
1.038 
1.027 
1.022 
3.066 
2.040 
2.046 
1.035 
2.080 
1.032 
1.030 
1.043 
L034 
2.088 
2.070 
1.044 
L028 
1.019 
2.068 
1.020 
1.019 
2.090 
L021 

L021 
2.046 
L026 
L020 
2.063 
L029 

Barly  Golden  .--T--IT ,rT^- 

While  Liberian 

Do 

Blaok  Top 

Black  Tall 

2.00 

White  Mammoth 

5.80 

Oomseeana  . . ................. 

Befrnlar  Sorgho- . TT--TT,, -,.... 

Link's  Hybrid 

Do. 

Goose  Neck.................... 

Bear  Tail 

Iowa  Red  Top 

New  Variety - 

Early  Orange  ....... ..,-,*..,*. T  - 

Do..  r. 

4.3« 

Wolf  Tail 

.41 

6.84 

Gray  Top... 

2.81 

Liberian 

7.54 

6.84 

Honduras 

8.11 

Hybrid  No.  4 

white  Imphee. ................ 

White  African • 

.35 

7.90 

.24 

.46 
L88 
1.76 

.46 
4.74 
2.88 

West  India  Sugar  Cane 

Sugar  Cane r ...... . 

6.46 

New  Variety  of  Liberian  and 

Minnesota  Barly  Amber....... 

H&Ujus  Saocharatua. ........... 



Holous  Cernus,  White ......... 

Honey  Cane  ..'.........•••••... 

"•"in 

Total 

52 

177.45 
8.41 

104.96 
2.02 

150.56 
2.90 

3,536,88 
68.02 

68.491 
1.029 

."66* 

48.07 

Average. ......  .••••••... 

8.08 
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Variety. 


Early  Amber 

Early  Golden 

While  Liberian 

Do 

Blaok  Top 

Mack  Tall 

African 

White  Mammoth 

Oomseeana 

Begular  Sorgho < 

Link's  Hybrid*. 

Do 

Sugar  Cane 

Goose  Veok ~~ 

Bear  Tail 

Iowa  Bed  Top 

New  Variety 

Early  Orange ..— 

Do 

Orange  Cane 

Neeasana 

Wolf  Tail 

Gray  Top 

Liberian 

Maatodon.....* 

Honduras.....* 

SugarCane 

Hybrid  No.  4 

White  Imphee , 

Gooae  Keek *~ 

White  African 

West  India  Sugar  Cane .. . 

SugarCane , 

New  Variety  of  Liberian 

Oomseeana , 

Minnesota  Early  Amber . . 

Holcua  8aeeharatua 

Helens  8orghum 

Holous  Cemus,  -White  .... 
Honey  Cane.. 

Total .. ..«•••••■• .••< 
^vrerago  ...... ...... 


Pr.eL 
156 
4.02 
5.4* 
8.18 
a  62 
4,95 
8.10 
2.71 
8.48 
1.86 
199 
2.72 
2.68 
8.15 
8.72 
3.05 
8.29 
5.18 
6.21 
5.26 
4.87 
2.69 
6.68 
6.28 
8.62 
5.21 
6.80 
8.49 
4.22 
4.78 
2.99 
5.06 
8.01 

4.02 
8.17 
L27 
8.55 
.98 
5.19 


157.79 
8.48 


Pr.eL 
LOS 
3.08 
2.40 
L25 
L47 
18.72 
L20 
6.74 
L86 
2.48 
16.56 
7.46 
4.89 

.55 

.69 
1.11 
LOO 
2.05 
4.55 
L10 
L15 
5.96 
10.82 
3.27 
5.94 
4,19 
112 

.11 
8.55 
LOS 

.62 
6.27 


.28 

.81 
2.81 


172 
2.64 


128.06 
178 


<2 


Pr.eL 
7.00 
4.00 
4.10 
9.82 
4.10 

10.80 
3.38 
3.69 
191 
178 

13.86 
L86 
8.97 
8.88 
8.56 
8.05 
8.31 
152 
129 
164 
3.71 
162 
4.90 
185 
6.08 
158 
8.00 
5.95 
101 
L70 
100 


128 

157 
121 
4.01 
L35 
8.19 
150 


146.43 
118 


< 


Pr.eL 
128.76 
184.06 
180.10 
74.14 
70.49 
175.59 
65.09 
65.05 
65.94 
71.57 
206.25 
65.10 
7L68 
7L66 
69.43 
7L17 
73.03 
70.02 
67.89 
71.79 
7tt  43 
67.56 
139.80 
68.48 
137.98 
6178 
141.58 
73.89 
71.07 
69.29 
67.50 
69.75 
6101 

64.25 
7L71 
56.27 
68.66 
54.68 
7128 


3,136.21 
68.18 


<§ 


1024 
1042 
1050 
L021 
L028 
3.132 
L028 
L046 
L027 
L026 
3.132 
L047 
L037 
L022 
1.023 
L025 
L025 
L035 
L050 
L033 
1.036 
L043 
1068 
L046 
1070 
1.043 
1050 
1.020 
L037 
L032 
L024 
1.050 
L020 

L026 
L024 
L082 
1.020 
1.030 
L035 


47.477 
L032 


Pr.eL 


127 
".84 


184 


.65 


.00 


4 
it 


15.93 
"*196 


21.69 
7.17 


195 


5.92 
10.12 


178 


L83 


77.31 
5.52 


FIFTH  STAGE. 


Early  Amber.. ......•_. ....... 

1 
2 
2 

1 

1 
2 
1 

1 
1 
1 
4 
2 
8 
1 
1 
1 
1 
1 
2 
1 
1 
2 
2 
1 
1 

161 
5.24 
4.96 
125 
180 
4.58 
L79 
128 
L88 
192 

10.92 
5.82 
6.98 
125 
165 
151 
183 
6.83 

1L80 
5.51 
6.48 
7.02 
6.62 
7.26 
4.62 

.99 

188 

158 

L98 

184 

1L58 

125 

7.71 

186 

L20 

1160 

14.94 

1142 

.51 

.87 

.87 

.41 

124 

7.88 

£26 

L85 

14.26 

1158 

4.52 

4.75 

180 
120 
106 
4,15 
128 
156 
177 
L87 
172 
L74 
184 
124 
7.47 
L81 
122 
141 
4.78 
L20 
174 
119 
.88 
166 
176 
131 
L25 

6180 

137.70 

180.68 

7139 

7L89 

120.00 

6107 

69.17 

6115 

6141 

27188 

185.28 

20171 

7100 

70.  U 

6168 

7195 

7L01 

18118 

7L39 

69.19 

13142 

18162 

5195 

69.55 

L028 
1048 
1050 
1.028 
L032 
1086 
L030 
L050 
L029 
L026 
4.148 
1096 
1126 
L023 
L024 
L026 
1026 
L041 
1090 
L082 
L038 
1102 
1116 
L050 
L040 

Early  Golden ........... 

While  Llberiaa. ........ ....... 

Black  Top MMn»««m. 

Blaok  Tau ... 

172 

African  ........*.•••**•...«•»•• 

White  Mammoth .... 

Oomseeana •••••.....•.. 

156 

7.15 

Regular  Rofgho.... nMi. 

Link'a  Hybrid 

Do 

*"l86* 
4.02 

17.04 
1118 

SugarCane — .... 

Goose  Neok.... ...... •••.•••••• 

17.82 

Bear  Tail nn...... 

Iowa  feed  Top _........ 

New  Variety 

Early  Orange — 

Do 

117 

Orange  Cane...... ....... ...... 

Neeacana... ...... ............. 

Wolf  Tail 

L66 

1142 

Gray  Top  .•••....•.•.•. ........ 

1881 

Liberian 

185 

Mastodon _.. 

189 
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Variety. 


e 

1 

i 


! 


s 

£ 


it 


Honduras — 1 

Sugar  Cane 

Hybrid  No.  4 

White  Imphee 

Goose  Neck 

White  African 

West  India  Sugar  Cane 

SngarCane 

New  Variety,  of  Liberian  and 

Oomseeana 

Minnesota  Early  Amber 

Holeus  Saooharatus 

Holcns  Sorghum  

Holona  Cernus,  White 

Honey  Cane 

Total 

Average 


Pr.eL 
6.12 
e.90 
4.74 
7.04 
10.82 
8.35 
6.60 
4.28 

4.71 
8.22 
2.10 
1.03 
1.65 
5.89 


Pr.eL 
5.89 
8.24 
.28 
11.28 
7.40 
1.54 
6.91 


.48 
.32 
3.84 
1.62 
7.67 
2.68 


Pr.eL 
1.93 
7.40 
3.24 
3.84 
2.94 
3.52 
2.58 
2.49 

2.48 
2.08 
3.21 
8.20 
4.26 
2.80 


Pr.eL 
69.21 
131. 16 
71.48 
137.12 
129.20 
66.00 
65.02 
68.79 

66.58 
70.82 
48.17 
56.29 
44.86 
71.70 


1.055 
2.056 
1.028 
2.086 
2.078 
1.028 
1.054 
L026 

1.029 
1.021 
L038 
1.025 
L056 
1.089 


Pr.eL 


51 


188.27 
3.69 


183.75 
8.60 


141.56 
2.78 


8,471.75 
68.07 


1.035 


5.24 


9.89 
5.52 


6.60 


L76 


5.46? 


12L42 
5.28 


SIXTH  STAGE. 


Early  Amber 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
3 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
1 
1 

8.17 
2.95 
3.21 
8.15 
8.81 
1.19 
L99 
8.52 
3.47 
.3.53 
*6.48 
4.62 
7.71 
4.04 
8.89 
4.11 
4.82 
9.94 
12,24 
9,  06 
6.84 
2.08 
6.68 
8.88 
4.21 
6.04 
4.86 
4.67 
4.68 
4.89 
8.70 
4.00 
4.19 

4.77 
8.46 
2.50 
1.88 
1.64 
4.17 

8.10 

4.04 

2.85 

4.09 

2.45 

7.98 

441 

6.18 

L23 

2.15 

18.66 

18.56 

2a  46 

1.91 

.92 

.92 

.81 

14.70 

10*04 

8.67 

?S 

8.82 
4.83 
&07 
6.96 

.78 

.IS 
7.41 
4.90 

.81 
11.18 

.87 

.18 
LOO 
2.82 
2.92 
'    6.14 
7.80 

2.42 
8.67 
2.66 
.99 
8.46 
4.60 
L04 
2.08 
2.60 
2.69 
6.24 
6.60 
8.49 
2.28 
2.29 
2.52 
2.87 
6.28 
7.58 
a  57 
2.91 
6.75 
2.33 
8.56 
L96 
1.76 
2.84 
8.65 
2.42 
2.54 
2.48 
1.27 
8.71 

199 
1.09 
4.47 
8.82 
4.44 
1.19 

68.28 
68.01 
72.78 
69.28 
7L48 
68.08 
68.69 
69.86 
67.67 
67.77 
187.16 
126.98 
209.46 
72.84 
67.49 
68.39 
64.20 
188.04 
188.80 
7a  96 
68.10 
68.67 
68.06 
63.28 
68.43 
71.41 
66.90 
7a  01 
68.86 
68.46 
67.66 
61.06 
67.90 

67.86 
68.72 
41.86 
84.72 
4L84 
7L23 

L047 
L036 
L082 
L088 
L088 
L060 
L086 
L046 
L026 
L027 
2.090 
2.114 
8.144 
LOSS 
L028 
1.027 
L026 
2.116 
2.110 
L040 
L040 
L068 
L064 
L044 
1.058 
1.056 
1.029 
L029 
L054 
L046 
1.028 
L070 
L021 

L080 
L026 
1.087 
2.042 
L047 
L060 

Karly  Golden 

White  Liberian 

Do 

Black  Top .. 

Black  TaU -. _... 

African 

2.24 
L88 
.66 

7.75 

White  Mammoth .. 

6.02 

Onmseeana 

"R^gnlar  SoTjcho 

Link's  Hybrid.. .- 

Do. 

L84 
8.84 
4.26 

5.86 
15.92 

ftigftr  Cane .......  i ......  *...... 

18.42 

Goose  Neck 

Bear  TaU . 

Iowa  Bed  Top 

New  Variety' 

Early  Orange 

iao6 

'  Do. .7. 

6.58 

Orange  Cane 

Neeamna 

Wolf  Tall 

"Tio" 

7.75 

TJtarfaii 

7.20 

Gray  Top . 

4.66 

Mastodon 

Hondaras    *..*.*...       **.... a  ... 

7.75 
5.68 

SngarCane  .................... 

Hybrid  No.  4 

White  Imphee ..... 

Goose  Neck. ....... ............ 

•  81 

"*.45 
4.28 

White  African 

West  India  Sugar  Cane 

8ogarCane 

5.91 

laeo 

New  Variety,  of  Liberian  and 
Onmseeana^ .................. 

Minnesota  Barly  Amber 

Holcns  Seocharatus 

102 

Holona  Sorghum 

Holcns  Cerhns,  White ........ . 

.06 
L94 

6.80 

Honey  Cane —..... 

6.26 

Total ■«_ 

42 

162.96 
8.88 

197.81 
4.71 

118.06 
2.81 

2,823.03 
67.21 

48.786 
L042 

•  — •— 

132.82 

Arerage. .....*  ...•••.... 

6.01  .' 

lH 
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YMfctj. 

!, 

i 

5 

& 

s 

1 

i 

! 

1 

e 

«5 

Baiiy  Amber  •«•••••••. *••••.•. 

Bvlv  Golden —..w 

While  Liberia* ..... 

Bo j^... 

Buck  Top J,.. 

Black  Tail.... \. 

African .ium.h.iwij 

i 
i 
i 
i 
i 
s 
1 
1 
1 
1 

3 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
1 

1 
1 
1 
2 
1 
2 

Pr.eL 
8.54 

8.00 
8.08 
2.84 
4.63 
8.88 
2.62 
117 
4.11 
165 
4.02 
2.61 
5.16 
4.23 
8.30 
8.78 
8.(58 
5.64 
6.80 
5.54 
5.66 
182 
4.80 
4.87 
6.01 
176 
4.48 
5.07 
8.01 
8.86 
7.92 
126 
4.76 

4,89 
8.88 
2.76 
140 
185 
194 

Pr.eL 
4.88 

5.25 
6.21 
194 
141 

19.68 
6.96 
155 
118 
5.74 

21.64 
101 

14.02 
129 
112 
128 
4.92 
6.28 
4.88 
138 
176 
162 
122 

10.93 
4.41 

1178 
4.95 
156 
185 
7.48 
.62 

14.07 
.71 

167 
.89 

118 
6.94 
196 
1168 

Pr.eL 
168 
117 
1.85 
1.25 

.50 
174 
4.86 
174 
183 
122 
146 
187 
11.54 

.82 
113 
159 

Pr.eL 
6179 
6189 
7107 
6188 
7123 

114.82 
6111 
6147 
70.82 
6184 

12148 
6172 

18144 
6145 
74.02 
7179 
68.51 
6109 
6172 
6181 
6127 
6100 
6116 
5186 
6107 

18140 
6195 
66.38 
6129 
6186 

136.82 
63.27 
7129 

7181 
7177 
4172 
94.92 
4180 
18162 

1.041 
1.040 
1.042 
1047 
L042 
1120 
1.046 
1054 
1034 
1046 
1120 
L052 
1098 
1084 
L029 
L043 
1.042 
1.062 
L051 
1053 
1.041 
1.061 
1.049 
1071 
1049 
1124 
1.046 
1.034 
LC65 
L063 
1074 
L075 
L031 

1.035 
1.034 
L038 
1064 
1.047 
1112 

Pr.eL 

108 

.63 

185 

7.46 

17.96 

White  Mammoth 

4.64 

198 

Oomeeeana ...........a 

Bagolar  Sorgho.......... 

.97 
1L16 
1.68 

IiA**  Hybrid  .... x..^.. 

2172 

Do  ....... 

Sugar  Oaae ........•••.. ,t 

7.69 
1190 

Gooee  Neck _....... 

Bear  Tail 

Iowa  Bed  Top.  ....... ......... 

New  Variety  . 

Barry  Oraage ....„ 

4.76 
4.76 
1.90 
171 
4.83 
1.68 
100 
1.96 
168 
L19 
1.69 
4.8) 
4.83 
140 
104 
177 

*68 
4.56 
4.28 
9.72 
4.51 
4.18 

...•••.. 

121 
4.87 

Orange  Cane.... 

186 

Necasana ......^**»a..a»i. 

Wolf  TaU 

148 
.84 
166 

"""7.*44* 

192 

Gray  Top. ............... ...... 

111 

T4b*rl#n 

1178 

Mastodon 

174 

Honduras — 

Bugar  Cane .............. 

17.78 

Hybrid  No.  4 

White  Imphee... 

.99 

Gooee  Neck 

White  African 

West  India  Sugar  Cane 

Sugar  Cane 

178 

1181 

New  Variety,  of  Liberian  and 
Oomeeoana 

Minnesota  Early  Amber 

Helena  Saeoharatna 

Holeoa  Sorghum... ............ 

""186* 

182 

Holona  Cerhos,  White 

194t 

Honey  Cane 

1180 

JLuWU  ...... ............. . 

A  Terage.. .......... .....1 

42 

165.26 
169 

25147 
108 

124.87 
108 

2,848.22 
67.81 

44.039 
1048 

*""**6o" 

168.71 
7.98 

1 

EIGHTH  STAGE. 


Barry  Amber  ..••«•*••••.•■•••• 
Burly  Golden  .................. 

1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
1 
1 
1 
2 
1 
1 
1 
1 

167 
197 
101 
198 
145 
170 
193 
141 
1.46 
196 
101 
170 
124 
166 
183 
186 
133 
144 
4.24 
4.88 
11.02 
116 
190 
4.64 
147 

168 
142 
163 
7.15 
141 

2100 
182 

1107 
9.38 
142 
104 

1L25 
9.11 
142 
134 

1166 
100 

10.69 

1131 
7.85 

11.68 

1127 
118 

11 06 
7.75 

127 
1.17 
104 
8.88 
120 
4.48 
4.62 
1.32 
144 
136 
169 
1.56 
4.27 
166 

.78 
164 
144 
1.67 
148 
120 
180 

.96 
1.68 
168 
193 

6181 
69.57 
7161 
71.83 
65.45 

11138 
6171 
70.36 
69  60 
71.19 
69.30 
67.60 
67.85 

139.94 
68.74 

141.40 
60.86 
62.72 
6109 
6104 

139.18 
6177 
64.46 
6155 
6176 

1.036 
1.046 
1.041 
1.036 
1.044 
1128 
1.047 
1066 
1050 
1.034 
1058 
1.064 
1.056 
1082 
1038 
1092 
1.045 
1.073 
1076 
1058 
1104 
1.066 
1060 
1073 
1053 

118 

White  Liberlaa .— 

Do 

Black  Ton  ......••....•.•••.... 

.79 

.76 

1182 

Black  TaU M 

African •...*«•.. 

white  Mammoth .............. 

20.69 

134 
4.48 

10.98 

Oomoeeana 

Regular  Sorgho.. ........_.•. 

Iink't  Hybrid. .......... ...... 

134 
7.00 
160 

182 

Do.. 

1165 

Sugar  Cane ...... .•••••..••••.. 

128 

Gooae  Nook. •••.•..••*. ^..^.... 

Bear  TaU  ..................... 

Iowa  Red  Top  .....••••........ 

106 
.28 
158 
164 
.77 

"lis' 

160 
194 
185 

New  Variety 

Early  Orange— 

Do ..........••.•.•. 

*"il65 
1100 

Orange  Cane.  .......••.••••••.. 

Neeasana... .......... ......... 

10.92 

Wolf  Tail ~* 

1178 

Gray  Top. ............. ........ 

7.77 

UMrian. 

10.81 

Maatodon. ...  ••••••  ••••••  •••••• 

7.44 
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Variety. 


; 


it 


Honduras 

Sugar  Cane 

Hybrid  No.  4 

white  Imphee 

Goose  Neck , 

White  African 

West  India  Sugar  Cane 

Sugar  Cane 

New  Variety,  of  Liberian  and 

Oomaeeana 

Minnesota  Early  Amber 

Holcne  Saoeharatua 

Holrus  Sorghum , 

Helena  Genua,  White 

Honey  Cane 


Total .... 
Average. 


Pr.eL 

5.86 

4.90 
10.04 

6.64 
10.46 

3.85 

a  84 

4.62 

10.28 

.06 

2.48 

1.51 

.77 

6.08 


Pr.eL 

a  so 

8.74 

4.02 
29.80 
16.14 

4.20 
14.86 

4.76 

8.56 
6.86 
7.64 
104 
7.74 
12.58 


Pr.eL 
1.29 
8.82 
6.32 
6.40 
8.54 
L96 
2.48 


7.60 
1.81 
8.46 
8.06 
4.60 
7.88 


Pr.eL 
66.70 
71.88 
182.72 
122.82 
182.08 
67.85 
53.10 
64.53 

182.40 
72.00 
5a  38 
48.60 
53.88 

132.26 


1.061 
L045 
2.076 
2.142 
2.1t2 
L080 
1  088 
1.087 

2.086 
1.040 
L056 
1.084 
L652 
2.098 


Pr.eL 
1.15 


18.76 
2.14 


0.09 


4.66 
1.70 


2.87 


45 


166.55 
8.70 


886.25 
7.47 


118.47 
2.68 


8,004.60 
66.76 


47.845' 
1.052 


L14 


7.98 


24.80 
13.26 


14.41 


6.61 


7.08 
12.86 


207.31 
8.42 


NINTH  STAGE. 


i?"  *< 


Early  Amber.. 

8 

4 
2 
1 
3 
8 
1 
2 
1 
1 
1 
1 
1 
2 
3 
2 
2 
J 
1 
1 
2 
2 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 

2 

4 
1 
1 

1 
1 

8.18 
9.52 
6.10 
2.78 

10.05 
3.51 
2.78 
4.78 
2.88 
8.14 
1.07 
L98 
1.28 
7.22 

11.61 
8.12 
6.90 
2.98 
a  91 
4.15 

12.38 
4.78 
7.30 
4.62 
4.25 
4.31 
9.04 
5.11 
2.67 
4.46 
2.42 
2.53 
4.84 

9.50 
13.08 
2.27 
1.00 
.99 
4.47 

22.86 
87.04 
15.62 

9.05 
26.10 
48.26 

4.76 
90,18 

7.27 

5.47 
14.74 
12.2* 
13  64 
11.52 
15.84 
10,62 
18.82 
12.39 
11  62 
12.06 
11.22 
25.68 
22.70 
11.99 

a  98 
11.89 
11.54 

8.81 
12.49 
10.25 

9.27 
15.78 

3.94 

11.46 
27.64 
7.95 
5.32 
10.39 
7.08 

6.87 
11.26 
7.84 
4.96 
6.51 
7.85 
4.40 
7.62 
3.27 
2.96 
2.55 
2.54 
2.12 
6.06 
9.03 
6.88 
6.06 
1.50 
1.86 
.05 
4.52 
4.84 
2,72 
8.15 
1.48 
1.99 
5.82 
2.85 
L84 
L76 
2.20 
2.09 
2.85 

4.88 
9.68 
8.73 
4.16 
5.13 
2.51 

109.88 

268.48 

131.14 

68.21 

205.08 

16L61 

66.88 

183.04 

70.80 

70.24 

65.40 

63.39 

75.73 

137.74 

204.75 

189. 42 

139.32 

66.84 

66.42 

65.27 

141.98 

132.90 

153.80 

64.63 

66.23 

62.82 

181.70 

70.02 

66.91 

64.26 

65.17 

67.18 

69.50 

131.96 
284.32 
42.91 
43.67 
47.96 
71.94 

8.141 
4.220 
2.104 
1.054 
8.165 
8.281 
L042 
2.140 
L048 
L045 
1.078 
1.060 
L071 
2.006 
8.138 
2.088 
2.084 
1.068 
1.060 
1.069 
2.108 
2.142 
2.130 
1.075 
1.067 
1.072 
2.096 
1.040 
1.668 
L065 
1.058 
1.088 
1.042 

2.006 
4.180 
1.057 
1.044 
1.068 
L052 

7.80 
16.82 
2.18 
LSI 
0.54 
32.40 

22.28 

Early  Golden 

White  Liberian 

80.86 
16.18 

Do 

Black  Top.... 

26.01 

Blaek  Tall 

39.84 

Afrioan    x  a      iX 

White  Mammoth 

7.78 
LOS 

28.58 

Oomaeeana 

Begular  Sorgho..... 

TJiftr'*  Hybrid    Ilia     Xi      E     .. 

U.12 
7.70 
10.24 

*"".*88* 
7.01 
5.85 
6.06 

"l606* 
12.68 
4.22 
3.26 
5.50 

14.52 

Do. 

12.12 

Sugar  Cane . 

Goose  Neck 

12.08 
15.54 

Bear  Tail 

18.30 

Iowa  Bed  Top 

10.78 

New  Variety 

Early  Granite 

11.01 

yDo™.::::::::::::::::: 

11,21 

Orange  Cane.. ....... ....a 

11  22 

NeeaMMia.......^,.***  *.. 

10.72 

Wolf  Tail 

17.40f 

Gray  Top...... 

10.44 

Liberian 

11.88 

Mastodon........ 

8.06 

Honduras... 

1L14 

Sugar  Cane.................... 

Hybrid  N«.  4 

White  Irupbee 

&08 
4.03 
4.65 
11.16 

1L28 

Goose  Neck 

0.14 

White  African.  ...     

West  India  Sugar  Cane 

SugarCane 

New  Variety,  of  Liberian  and 
Oomaeeana. 

Minnesota  Early  Amber 

Hoicus  Sttccharatua 

15.*  26* 

"""4."  88* 
1.95 

.16 
4.26 

.10 

5.86 
*  6  00* 

Hofcus  8orghum  

8.87 

HokuB  Cernua,  White 

Honey  Cane 

"6.66" 

Total 

60 

108.11 
3.30 

525.69 
&  76 

155.71 
2.60 

4,074.53 
67.01 

63.385 
L056 

**2.86 

806.07 

Average 

0.21 
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Variety.  , 

r 

3 

& 

i 

5 

I 

i 

a 

r 

© 

s 

1 

-5 

It 
1* 

iSarly  Amber  ....••.. 

2 
2 

1 
1 
1 
1 
1 
2 
2 
8 
1 
2 
1 
1 
8 
2 
6 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 

2 

2 
1 
1 
1 

1 

Pr.ct. 
5.82 
4.06 
2.38 
2.48 
2.63 
.68 
2.82 
a  98 
8.10 
a  43 
L55 
4.10 
L10 
8.01 
0.12 
5.04 
16.80 
8.61 
8.08 
8.66 
4.63 
2.51 
2.72 
4.07 
6.00 
6.64 
8.02 
4.06 
2.74 
2.05 
2.25 
L80 
4.10 

142 

6.28 
2.10 
.81 
.60 
5.40 

Pr.9t. 
18.52 
22.28 
1L34 
1L02 

6.25 
15.75 

7.84 
28.16 
17.00 
28.46 
18.42 
25.26 
15.14 

8.84 
16.83 
19.34 
80.10 
1L88 
18.81 
12.88 

0.88 
14.60 

14  88 
1L88 

4.66 
27.64 
6.68 
5.75 
8.68! 
1L60 
8.11 
17.44 
6.62 

15  80 
2L00 

7.28 
4.24 
0.84 
9.02 

Pr.cL 
5.62 
3.20 
2.25 
1.56 
8.86 
5.18 
2.30 
5.82 
6.38 

10.20 
2.60 
5-20 
2.48 
2.84 

18.38 
4.64 

14.25 
8.28 
8.68 
L68 
2.44 
1.82 
2.80 
L20 
LOO 
4.78 
L07 
1.78 
L68 
4.84 
4.15 
4.88 
8.07 

7.82 
4.48 
8.27 
4.81 
8.56 
2.86 

Pr.ct. 

120.00 

133.90 

60.40 

65.70 

71481 

55.15 

65.20 

125.06 

13L06 

183.00 

64.88 

128.14 

61.81 

68.81 

204.60 

137.26 

855.30 

65.80 

6126 

65.78 

64.58 

55.02 

6L00 

67.01 

66.26 

180.86 

68.42 

70.87 

70.02 

58.71 

65.08 

60.86 

•    65.78 

188.86 
127.06 
44.44 
48.80 
40.51 
66.54 

2.114 
2.122 
L065 
L062 
L044 
1.087 
L051 
2.158 
2.102 
a  156 
L071 
2.142 
L070 
L058 
a  156 
2,116 
5.260 
L071 
L083 
L078 
1  064 
L078 
1.078 
L070 
L046 
2.150 
L046 
1.045 
L051 
L065 
L054 
L088 
L051 

2.114 
2.120 
L051 
L042 
L055 
L061 

Pr.ct 
7.06 

14.12 
6.71 
6.06 

18.88 

Early  Golden ......... 

20.54 

Whit*  Litortaii 

noo 

Do 

1107 

Black  Top 

Black  Tall 

a  80 
8.22 
1ft.  86 
7.52 
a  01 
>27 
15.06 
1L56 
2.08 

a  05 

5.04 

a  20 

7.40 
2.26 
1186 

a77 

6.47 

"iaii* 

.74 

"Y22* 

a  20 

L71 
1L22 

African 

7.58 

White  Mammoth 

27.20 

Ooniaeeana 

13.46 

Regular  Sorgho. ..............  * 

28.52 

Link's  Hybrid 1 

Do. 

24.88 

S«g»r  Cane....... ......  *,...,.,. 

14.82 

GooeeNeok 

a  15 

Bear  Tail 

20.48 

Iowa  Red  Top 

14.80 

New  Variety 

80.40 

Early  Orange ............. 

1LS8 

wDo..r. ^V.lY.'.Y.l 

Oranr*  Cane.. 

18.65 
12.66 

rfeeasana ...,.,., ^ . a  t 

a  04 

Wolf  Tail 

Gray  Top.. ........ ............ 

1&28 

Liberian 

afastoriim..... 

1L4S 
4.14 

Honduras...... ..x... ..a.. .....* 

26.24 

SogarCane 

a  23 

Hybrid  No.  4 

5.52 

White  Imphee 

7.80 

GooeeNeok 

White  African 

West  India  Sugar  Cane 

Sugar  Cane 

17.74 

New  Variety,  of  Liberian  and 
Oomseeana   .....  ,         *±±±. 

.06 

1L24 

L86 

'""iii" 

L17 

15.82 

Minnesota  Barry  Amber 

Helens Saoeharntaa 

2L62 
5.55 

Holeus  Sorghom 

a  7» 

Holoos  Cernos,  White 

Honey  Cane ..'. .., 

7.00 

Total 

68 

157.81 
2.08 

580.18 
10.00 

158.80 
2.00 

8,480.04 
65.84 

56.255 
LOU 

***i*ii* 

485.70 

Average.......... 

0.47 

ELEVENTH  STAGE. 


Rerly  Amber 

1 
1 
1 
1 

1 
1 
1 
2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2.47 
L76 
L40 
L68 
L15 
.78 
a  03 
a  76 
LOS 
L86 
a  48 
a  38 
L74 
L80 
a  94 
L77 
L61 
a  33 
2.81 
a  81 

a  71 

L80 
4.57 

a  58 

L45 

12.25 
ia84 
14.80 
14.60 

0.31 
1L07 

a  52 
8L46 

5.67 

a  60 
8L70 
31.60 
14.88 
12.08 

a77 
1L60 
14.54 
15.05 
ia54 
15.22 
ia24 

law 
a  65 

1L66 
14.80 

2.87 
2.01 
a  36 
L85 
a  46 
7.841 
4.81 
4.82 
a  88 
a  87 

a  34 
a  is 

L08 
L88 
7.15 
a  81 

a  37 

2.81 

a  62 
a  58 

L45 

a  20, 

LU 

a  30 

106 

64.66 
64.26 
64.02 
6a  75 
6a  54 

5a  41 

6a  83 
180.10 

6a  71 

65.52 
110.26 
12a  08 
62.57 
6L24 
67:93 
6&80 
6&  42 
6L26 
6L08 
64.17 
60.19 
60.82 
69.65 
6a  07 
5a  62 

L066 
L072 
L078 
L078 
1.040 
L065 
L050 
2.156 
L030 
L054 
a  164 
a  164 
L075 
L068 
L066 
L061 
LOTS 
L088 
L088 
L086 
L076 
L086 
L088 
L075 
L075 

a  91 

an 
a  54 

1L12 
4.60 
a  85! 

"2188* 

1.84 

a  87 

2188 

2104 

11.16 

aii 

""aii* 
a  56 
iaai 

1L21 

a  88 
a  08 

IL60 
a  07 
a  78 

iaeo 

1L1S 

ISarly  Golden .................. 

laos 

While  Liberian : 

iao8 

Do 

1158 

Black  Top............... 

a  12 

Black  Tau 

African    —... 

White  Mammoth 

7.01 

Oomeeeana  .................... 

a  10 

Regular  8orgho. ........ ....... 

Link's  Hybrid  

8L06 

Do" 

80.46 

Bager  Cane 

GooeeNeok 

Boar  Tail 

7.86 

Iowa  Red  Top ................. 

1L18 

Now  Variety 

Karly  Orange 

1141 

"  Do..." -... 

Orange  Cane... ...... .......... 

1128 

iaie 

Neeasana 

1186 

Wolf  Tall 

Gray  Top 

LiberiMi 

1160 

Mastodon 

;     1188 
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Variety. 


i 


i 


s 

Jg 

JO 


it 

» 


Honduras 

Sugar  Cane 

Hybrid  No.  4 

white  Impbee 

Goose  Neck 

Wbite  African 

West  India  Sugar  Cane 

8ugarCane 

New  Variety,  of  Liberian  and 

Oomseeana 

Minnesota  Early  Amber 

Holcus  Saocnaratus , 

Holcns  Sorghum. 

Holcus  Cernus,  White 

Honey  Cane 


Total .... 
Average. 


Pr.eL 
8.26 
8.44 
17.36 
1.77 
8.28 
8.10 
2.80 
4.92 

8.10 

4.54 

1.57 

.87 

.94 

10,38 


JV.ct 
13.45 

6.81 
83.60 
15.52 
1L16 
11.82 
17.64 

8.19 

12.80 
22.52 
5.63 
8.08 
10.28 
17.04 


JPrVet 
L92 
5.24 
10.64 
1.67 
2.85 
2.88 
2.94 
8.04 

2.22 
9.18 
4.88 

8.81 
5.89 
2.96 


Pr.st 
67.92 
6a  48 
269.48 
64.60 
65.32 
65.43 
62.61 
66.86 

59.39 
181.60 
44.55 
86.66 
60.10 
189.28 


1.078 
L049 
4.216 
1.079 
L066 
L006 
L090 
L040 

1.067 
2.130 
1.047 
L031 
L062 
2.118 


8.27 


5.60 
12.08 
5.53 
5.84 
12.40 


44 


120.70 
2.74 


52a  38 
12.01 


12a  95 
2.98 


2,747.86 
62.44 


L068 


a  98 
4.40 


a  45 
a  60 


184 


U.65 


82.56 
16.05 
10.68 
10.94 
15.18 
a  69 

11.76 
17.96 


2.29 

10.26 
14.74 


879.90 
1L14 


TWELFTH  STAGE. 


Early  Amber .•••••••.......... 

1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 

L86 
L83 
L84 
L57 
a  41 

aw 

2.98 
a  57 
L98 
1.50 
L38 
1.36 
a  59 
a  62. 
1.35 
4.70 
a  46 

a  8i 
a  87 

4.67 
a  22 
a  6i 
a  es 

1.20 
10.20 

a  24 
a  34 

L15 

a  21 
a  03 

1.70 
4.80 

a  02 

1.47 

.87 

.92 

1.16 

5.68 

laoo 

14.64 
14.64 
14.86 
10.07 

&  76 
sa  20 

a  49 

a  29 

14.80 
15.58 
15.60 
10.28 

iaos 
ia72 

2a  84 
17.26 
16.95 
1&84 
7.59 
sa  86 
ia64 
81.76 
1&48 

ias2 

4.00 
1L66 
ia86 

iau 
ia86 

ia87 

9.39 

iaos 

15.40 

a  87 
10.17 
iai6 

a  07 

a  04 

4.96 
4.74 
a  90 

a  30 

1  98 

lasot 

L88 

a  76 
a  28 
a  si 
aoi 
a  H 
a  is 

1.96 

as2 
a  19 
an 

,     L65 
L83 
a  22 
a  06 

a  so 
a  85 
a  52 
a  9i 
a  37 

8.25 

a  58 
a  24 
a  07 

L71 

a  20 

1.76 

a  58 

4.13 

a  13 
a  32 

63.87 
60.76 
6a  79 
6a  22 
63.77 
6a  18 
7L78 
6a  18 
60.38- 
65.86 

oaii 

6a  18 
6a  26 
64.02 
57.69 

184.68 
5a  16 
59.96 
57.44 
6a  70 

12a  06 
6U  20 

12a  28 
64.81 

14a  40 
67.82 
6U  06 
5a  88 
46  09 
61.75 
6a  55 
7L82 

6a  78 
64.60 
4&  42 
84.98 
84.49 
69.08 

L072 
L076 
L076 
L075 
1.061 
L046 
a  168 
L042 
L051 
1.080 
L082 
L082 
L062 
1.070 
L068 
a  144 
1.001 
1.090 
L087 
1.057 
a  172 
L075 
a  156 
L072 
a  180 
1.039 
L065 
L082 
1.068 
1.078 
L087 
L059 

L075 
1.060 
1.042 
1.064 
L070 
L056 

a  06 
a  35 

a  66 

9.29 

486 

L86 

1&72 

.04 

a  55 
laoa 
ia69 

11.28 

a  55 

7.28 

ia4i 
ia62 

1L61 
1L48 
11.42 
LOO 
24.42 

a  98 

2a  78 
11.48 

a  60 

iaa2 

Early  Golden  .........••.•••... 

1422 

Whit*  Liberian 

ftg 

Do 

Black  Top  ..*.*..  ...........x... 

a  44 

African 

a  25 

Whit*  Mammoth ......  «»-n-r- 

Oomseeana 

a  90 

Regular  Sorgho. ............. .. 

7.51 

T4nV'a  Hybrid  ............... 

Do .. 

Sugar  Cane. ........ ........... 

Goose  Neok...... 

9.89 

Pea? Tail T 

1L79 

Iowa  Bed  Top 

1L4S 

New  Variety  . 

2a  68 

Early  Orange.......... 

ia74 

*Do..T. 

ias7 

Orange  Cane 

15.81 

Neeaxana 

Wolf  Tail 

7.28 

Gray  Top 

iaio 

Liberian  

2a  88 

Mastodon....... 

ia«7 

Hond  uras 

17.26 

Sugar  Cane .................... 

H\bridNo.4 

a  95 
ia45 
a  35 
a  09 

14.10 

a  08 

a  8i 
law 

"aii" 

4.87 

1L25 

White  Imphee 

ia84 

Goose  Neck..... 

ias2 

White  African 

West  India  Sugar  Cane 

SugarCane... 

New  Variety,  of  Liberian  and 
Oomseeana 

ia7i 

Minnesota  Early  Amber 

Holcus  Saccharatus....... 

14.19 

a98t 

Holcus  Sorghum .        .......... 

Holcus  Cernus,  White.... 

Honey  Cane  ..— 

■"■«•• 

Total 

40 

9a  72 
a47 

52a  85 

,  laoo 

11*45* 

a  98 

2,500.01 
6a  50 

4a  847 
L071 

"*"7.*6i* 

84a  35 

Arerage .... 

1L45 
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Variety. 

a  a 

0 

3 

j 

i 

i 

i 

I 

! 

I 

! 

s 

4 

Kerry  Amber ........*.,*...... 

1 

1 
1 
1 
1 
1 
1 

s 

1 
1 

1 
1 

8 

1 

1 

1 

1 

1 

1 

1, 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 
1 

Pr.cL 

1.67 
L16 

.92 
L34 

.73 

.87 
1.87 
8.52 

.87 
L40 
1.10 
1.58 
8.12 
4.03 
2.66 

.93 
L01 
2.51 
8.56 
2.87 
2.12 
8.04 
1.87 
6.74 
4.24 
2.55 
8.58 
8.27 
1.47 
1.89 
2.00 
2.52 
4.06 
8.18 

LSI 
1.55 
.87 
.62 

Pr.ct. 

14.27 
14.57 
16.90 
16.35 
15.17 
1127 
1L78 
31.64 
13.17 
11.56 
16.85 
16.41 
80.36 

6.70 
12.99 
18.83 
17.19 
17.68 
16.93 
17.22 
13.59 
14.41 
15.97 

9.96 
11.89 
14.23 

9.57 
12.20 
14.97 
13.85 
14.25 
14.47 

5.67 
12.88 

15.64 

4.72 
8.82 
14  58 

JYx*. 
3.30 
4.02 
8.15 
L43 
2.94 
3.77 
2.78 
6.30 
2.79 
8.42 
2.82 
2.43 
6.02 
1.06 
2.35 
2.71 
L62 
2.49 
8.34 
181 
2.40 
8.30 
4.20 
2.27 
2.58 
5.43 
2.92 
2.43 
8.57 
2.39 
2.24 
426 
L98 
2.67 

4.08 
4.81 
6.28 
4.24 

Pr.cL 
64.51 
64.31 
62.18 
62.58 
68.00 
45.16 
63.58 

124.02 
61.66 
42.14 
54.30 
63.20 

132.96 
66.88 
65.51 
64.90 
61.19 
57.82 
58.01 
59.96 
62.24 
64.82 
60.16 
67.77 
65.58 
59.56 
66.-85 
66.25 
65,05 
61.14 
60.34 
57.55 
68.62 
62.47 

58.93 
48.10 
88.27 
49.29 

L071 
L078 
L082 
L072 
L077 
1.070 
1.068 
2.166 
1.069 
1.068 
L078 
L082 
2.152 
1.048 
L075 
1.073 
1.082 
1.089 
1.091 
LU91 
L071 
1.084 
1.084 
1.075 
L074 
L076 
1.064 
1.070 
1/074 
L070 
1.078 
1.081 
L046 
1.073 

1.081 
L046 
1.058 
1.075 

Pr.cL 
9.40 
9.39 
12.88 
18.68 
1L50 
7.63 
7.18 
22.82 
9.61 
6.74 
12.93 
12.40 
21.22 
1.61 
a  08 
10.19 
14.56 
12.68 
10.03 
11.44 
9.07 
8.07 
9.90 
.95 
5.07 
6.25 
8.07 
6.60 
9.93 
9.57 
10.01 
7.67 

"'Y.iik' 
laos 

*"i.67 
9.72 

18.89 

Early  Golden 

White  Liberian 

16.18 

Do 

Black  Top • 

Black  Tafi 

African 

11.12 

White  Mammoth 

86.46 

Oomseeana 

12,84 

Regular  Sorgho. ...... ......... 

Link's  Hybrid 

Do 

Sugai  Cane ••... 

28.46 

Goose  Neok 

5.04 

Bear  Tail 

18.98 

Iowa  Red  Top ................. 

14.04 

New  Variety 

16.41 

Barly  Orange 

"  Do...T 

16.99 

Orange  (Jane 

16.87 

Kftftelana  ...... , ...  .. . .  t ...... . 

Wolf  Tail 

Gray  top 

14.79 

Liberian 

9.48 

Mastodon.. ....... ........ 

1L50 

Honduras  ..................... 

18.74 

Sugar  Cane 

Hybrid  No.  4 

11.48 

white  Impbee 

Goose  Neok 

White  African  iA1    ...  ...,., 

18.80 

West  India  Sagar  Cane 

Sugar  Cane 

New  Variety  ef  liberian  and 
Oomseeana. 

Minnesota  Early  Amber 

Holous  Saoeharatus 

1L56 

Holous  Sorgnum >..... 

Holoua  Cernue,  White 

8.88 

Total  

87 

81.66 
2.21 

517.  M 
13.98 

107.22 
2.90 

2,180.20 
58.92 

89.778 
L075 

"a87" 

285.38 

Average  ................. 

12.97 

FOURTEENTH  STAGE. 


Early  Amber .... 
Early  Golden .... 
White  Liberian.. 

Do 

Black  Top 

Black  Tall. 

African    

White  Mammoth 

Oomseeana 

Regular  8orgho. . 
Link's  Hybrid... 

Do  

Sugar  Cane 

Goose  Neck 

Bear  Tail 

Iowa  Red  Top  ... 

2 ew  Variety 
arly  Orange .... 

Do 

Orange  Cane 

Keen  sana......... 

Wolf  Tail 

Gray  Top 

Liberian 

Mastodon 


L55 

14.83 

8.93 

63.39 

L088 

9.35 

L69 

14.48 

2.67 

68.50 

1.077 

10.12 

LSI 

16  15 

3.26 

61.94 

1.080 

10.68 

1.30 

16.59 

2.21 

65.43 

1.082 

13.08 

2.36 

80.80 

6.10 

124.64 

1104 

22.34 

.69 

13.28 

3.73 

53.97 

1.073 

a  86 

2.96 

8.31 

1.00 

08.12 

L057 

8.75 

L62 

15.65 

1.52 

63.64 

1.080 

12.51 

.81 

15.33 

2.66 

60.46 

1.077 

11.86 

2.12 

10.85 

1.58 

62.52 

1.061 

7.15 

L79 

14.94 

7.16* 

64.09 

1.082 

5.99? 

2.76 

85.26 

6.96 

125,62 

1176 

25.54 

1.27 

16.57 

2.49 

63.41 

1.082 

1181 

8.53 

10.93 

1.51 

71.71 

L064 

5.89 

2.16 

12.88 

3.29 

58.49 

1.069 

7.43 

1.08 

13.92 

8.58 

64.-28 

1.071 

9.26 

1.15 

16.40 

3.96 

58.41 

L088 

11.29 

6.78 

12.78 

2.34 

71.41 

l.oai 

6.26 

3.70 

13.17 

2.64 

64.29 

1.076 

6.83 

3.43 

17.38 

2.79 

5a  11 

1.093 

11.16 

5.04 

10.48 

.59 

61.53 

1.065 

4.85 

1.53 

16.02 

6.49 

62.50 

1.094 

a  00 

2 

6.00 

28.26 

6.20 

123.42 

2.160 

16,06 

1 

4.71 

18.00 

3.65 

67.62 

1.081 

4.64 

2 

8.02 

28.86 

6.96 

182.00 

1146 

19.88 

14.25 
15.71 
3L40 


84.29 


1129 
16.53 

*il70 
1141 
9.08 


1119 
26.70 
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Variety. 


O 


i 

s 

1 

i 


i 


61 

it 

2* 


Sugar  Cane 

Hybrid  No.  4 

white  Imphee 

GooeeNeok  

White  African 

SugarCane 

New  Variety,  of  Liberian  and 


Minnesota  Early  Amber . 

Holona  Seocharatua 

Hoiona  Sorghum  

Holona  Genua,  White... 


Total.... 
Average. 


Pr.cL 
2.62 
3.00 
L20 
2.07 
L80 
8.35 

3.15 
LM 
X37 
.00 
.90 


iV.et 
11.56 
12.78 
16.24 
15.18 
14.44 
1X57 

14.03 
14.72 
4.83 
11.04 
12.57 


jy.et 

2.23 
2.18 
2.26 
8.10 
2.04 
1.67 

L28 
8.00 
5.27 
4.60 
4.10 


Pr.cL 
66.60 
65.00 
60.06 
60.84 
62.33 
62.55 

72.04 
70.48 
48.48 
6L18 
82.36 


1.073 
1.066 
L088 
X076 
L072 
X067 

1.075 
1.076 
1.046 
1.064 
L078 


Pr.cL 
8.71 
7.60 
14.70 
10.01 
10.60 
6.65 

0.60 
10.16 


12.02 
12.04 
17.14 
13.47 
14.28 
10.80 

1162 


5.46 

7.80 


4.56 


87 


82.10 
2.22 


580.64 
14.34 


108.52 
2.88 


2,861.28 
68.54 


89.850 
1.077 


1>24 


205.78 
14.0$ 


FIFTEENTH  STAGE. 


Barly  Amber  it.T.4tiM *--..— 

8 

8 
2 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2.85 
4.66 
102 
2.08 

.46 
2.56 

.82 
8.02 
2,24 

.83 

.66 
1.00 
1.54 
2.44 
1.18 
1.65 
2.20 
258 
8.56 
8.46 
LOO 
4.62 
104 
164 
156 
118 
L48 
L83 
L82 

4100 
46.08 
86.04 
85.02 
17.08 
8124 
16.20 
2106 
14.67 
17.«f 
1186 
16.84 
15.03 
15.08 
17.07 
17.28- 
17.38 
1146 
14.12 
14.50 
1160 
0  65 
14.23 
11.81 
1127 
1130 
10.26 
16.50 
1180 

101 
1196 
160 
4.40 
444 
4.34 
7.271 
102 
2,07 
180 
183 
121 
151 
LOO 
l.*7 
128 
4.04 
8v88* 
100 
185 
160 
4.02 
4.41 
108 
148 
.66 
141 
100 
163 

171,35 
177*42 
11148 
124.06 
60.56 
124.20 
5101 
127.82 
68186 
67.60 
64.60 
6X61 
6183 
59762- 
54.35 
61.11 
6177 
6106 
65.38 
6X96 
69.77 
6157 
60.04 
60.07 
67.00 
6106 
6X06 
67.84 
64.36 

1266 

1246 
1174 

1170 
L087 
1162 
LOS? 
1150 
L081 
L080 
L004 
1.083 
L081 
L'083 
L082 
L086 
1.003 
L086 
L083 
L081 
L000 
L068 
L081 
L064 
L070 
X078 
LOOT 
1.078 
L078 

81 80 

0148 
27.62' 
2154 
1118 
2184 

not 

2102 
146 
1164 
14.87 
1154 
1L88 
11.50 
14.17 
1182 
1115 
100 
7.47 
110 
1X01 
.11 
188 
164 
123 
0.30 
1136 
1117 
1104 

Barly  Golden ......%«.»»...»».* 

White  Liberian.... 

8186 

Do ;. 

8184 

Black  Top 

African 

White  Mammoth 

27.76 

Regular  8orgbo... ..•••••••.... 

1488 

Linki  Hybrid 

Do. - 

Sugar  Cane... 

"iiii 

Goose  Neok... 

Bear  Tail 

Iowa  Bed  Top ................. 

New  Variety  . 

Ufarlr  Oranire .. 

Do 

Orange  Cane 

Neeacana ..... ~ 

Wolf  Tail «. 

1460 

1407 

Qray  Top  ....••••.•••.•••••••.. 

142 

Liberian 

1481 

Mastodon 

SngarCane ••......•• 

"iiii 

Hybrid  No.4 

1170 

white  Imphee. ......••. ••••••• 

Oooee  Neck... .....^... 

White  A  Moan 

West  India  Sugar  Cane........ 

Sugar  Cane 7. .....  . 

New  Variety,  of  Liberian  and 
OomtAeana 

1 

1 

1 
1 
1 
1 

178 

121 
L84 
L40 
.82 
168 

1X66 

1156 

1177 
160 
177 

1L98 

160 

186 
146 
10.54 
5.07 
4.88 

6186 

60.44 
6110 
47.03 
4X06 
8188 

L070 

L078 
1.081 
L051 
L057 
L074 

4.82 

7.48 
1X08 

1148 
11 U 

Minnesota  Barly  Amber 

Holous  Saecharatna....... ..... 

Holcus  Sorghum.. ...... ....... 

108 
460. 

162 

Holcua  <  Vrnua,  White 

Hwey  Cans.. .............. ..x 

Total 

40 

7142 
L84 

63181 
1100 

12118 
101 

2,40106 
6125 

41264 
L082 

"ixii* 

227.60 

Average.. ••••.... .•«.... 

1428 

444         REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE* 

SIXTEENTH  8TAGE. 


Variety. 

i 
H 

r 

0 

5 

i 

s 

1 

I 

1 

3 

o 

1 

t 

© 

1 

Barly  Amber  a.......*..*.,..,. 

1 
1 

2 
2 
1 
8 
2 
2 
1 
1 
1 
1 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

Pr.et. 
L09 
1.26 
2.00 
2.46 

.96 
7.26 
4.30 
2.24 

.80 
1.03 

.79 
1.60 
4.32 
1.74 
2.24 
1.64 
2.85 
2.00 
5.06 
1.93 
L73 
2.66 

.86 
1.88 
L50- 
8.78 

1.98 
1.19 
.81 

Pr.et. 
18.43 
18.08? 
85.30 
83.52 
19.20 
40.98 
81.24 
29.08 
18.18 
17.03 
16.12 
15.30 
30.90 
32.54 
35.60 
19.20 
17.79 
17.20 
9.05 
13.98 
15.49 
14.22 
16.73 
16.00. 
15. 45' 
1L27 

16.06 
15.98 
4.14 

Pr.et. 
3.27 
8.73 
6.50 
4.96 
8.09 
7.47 
5.38 
9.04 
2.85 
2.56 
4.87 
2.23 
5.78 
7.04 
6.22 
2.61 
8.55 
4.67 
1.47 
5.06 
8.45 
2.71 
4.88 
2.00 
4.27 
2.48 

423 
2.75 
6.06 

Pr.et 
52.77 
63.42 
12L14 
112.74 
58.94 
186.06 
127.44 
107.32 
58.83 
59.56 
60.83 
56.  S3 
124.28 
112.42 
118.86 
5L49 
56.79 
54.48 
64.34 
59.53 
54.94 
57.92 
57.02 
60.10 
60.22 
67.18 

56.58 
59.49 
47.75 

L091 
L090 
2.172 
2.168 
L091 
8.226 
2.160 
2.158 
L090 
1.086 
L088 
LOW 
2.166 
2.164 
2.174 
L092 
1.089 
1.089 
L062 
L075 
L081 
1.077 
L083 
1.077 
L079 
L064 

L082 
L079 
1.044 

Pr.et 
14.07 
13.09 
26.80 
26.10 
15.15 
26.25 
21.56 
17.80 
14.53 
18.44 
10.46 
1L47 
20.80 
23.76 
27.14 
15.05 
1L89 
10.53 
2.52 
6.98 
10.31 
a  85 
1X49 
12.17 
9.68 
5.06 

9.85 
12.04 

Early  Golden «... 

WhiiA  ™Wr**n  '. 

Do 

29.12 

Black  Top 

African .............. 

45.15 

OomfAftatlft 

24.84 

Regular  Sonrho... ............. 

Link's  Hybrid 

Do: 

8agarCane 

17.65 

Goose  Neck 

Bear  Tail 

Iowa  Red  Top 

New  Variety 

85.16 

Early  Oranre..  ........ ........ 

DoT...."..;ir..iirr"! 

Or*f>ge  Cane 

Neeafana 

a  16 

Gray  Top 

Saga*  Cane. ............. ...... 

13.56 
1489 

Hybrid  No.  4 

13.88 

White  Jmphee 

Goose  Neck 

Whtoe  African 

8ugarCane 

New  Variety,  of  Liberian  and 
Oomseeana 

9.32 
15.72 

Minnesota  Early  Ajnber 

Holcus  Borghnm.... ........... 

Total 

87 

63.00 
1.72 

589.90 
15.94 

118.57 
8.20 

2,181.27 
5&95 

40.018 
L081 

"iL'ii" 

227.85 

Avenge .. . . ......... 

1421 

SEVENTEETH  STAGE. 


Sarly  Amber................... 

2 

2 
2 
2 
2 
3 
2 
2 
1 
1 
1 
2 
2 
2 
2 
1 
2 
2 
2 
1, 
2 
2 

2 
2 

1 
1 

1.60 
L78 
L96 
1.86 
2.66 
4.14 
2.68 
3.04 
.34 
.34 
5,14? 
8.14 
4.12 
2.78 
2.78 
2.06 
10.20 
5.90 
5.02 
L21 
a  66 
5.92 

4.96 

2.20 

.68 

2.88 

36.84 
35.30 
35,04 
37.60 
31.12 
52.41 
8400 
82.08 
17.92 
18.28 
19.51 
sa  .22 
88.00 
84.42 
87.80 
15.79 
25.30 
80.30 
81.64 
1487 
3L62 
82.86 

81.66 
82.92 
13.61 
18.07 

6.00 
6.52 
8.54 
5.50 
464 
&  49 
440 
5.52 
7.65? 
7.09? 
.05 
6.28 
6.06 
6.68 
6.62 
452 
6.48 
480 
a  22 
6.27 
5.50 
440 

7.02 
6.60 
431 
2.09 

107.06 
115.08 
121.64 
114  44 

12a  86 

15a  18 
121.68 
120.24 
62.74 
56.21 
55.67 
lU.  84 
122.10 
117.64 
124  60 
60.35 
12a  94 
12412 
121.14 
67.58 
117. 18 
120.48 

na22 
na46 

45.27 
6L62 

2,180 
2.172 
a  170 
a  186 

a  160 

8.267 
a  166 

a  162 

L092 
L091 
L098 
a  166 
a  170 

a  174 
a  190 

L084 

a  158 
a  154 
a  162 

L079 

a  166 
a  118 

a  116 
a  156 

L075 
L070 

2a  24 

2a  oo 

29.54 
80.24 
2a  82 
89.78 
26.92 
2a*52 

9.98? 
10.85? 
1482 
2a  80 
2a  82 
25.06 
2a  90 

9.21 

a  62 
20.10 
20.40 

7.89 
2a  86 
2a  44 

19.68 

24.12 

a  62 

a  15 

sa  84 

Early  Golden 

8a  64 

West  Liberian 

3L96 

Do 

Black  Top -. 

African 

4&  65 

Oomeaeeana 

8L90 

Regular  Sorgho. ......... ...... 

81 4S 

Link's  Hybrid 

Do! 

Goose  Neck.. ....... ........... 

8L64 

Bear  Tail 

31.88 

Iowa  Red  Top... ...... ......... 

3a  98 

New  Variety^. 

87.40 

Orange  Cane 

15.13 

Neeacana . ..................... 

2424 

2a  18 

Hybrid  No.  4 

2a  80 

Goose  Neck 

White  African 

Sugar  Cane 

29.80 

New  Variety,  of  Liberian  and 

20.58 

Minnesota  EarlyAmber. 

80.  M 

Honey  Cane  ..'.••.......•••.... 

1160 

Total 

45 

82.32' 
L83 

747.47 
16.61 

135.34 
8.01 

2,644  02 
66.51. 

48:692 
L082r* 

"ii.77* 

600.86 
1471 
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Variety. 


•O 


1 
I 


I 


P 


Baity  Amber .... 
Early  GoMen.... 
White  Llberian.. 

Do 

Hack  Top 

African - 


Regular  Sorgho 

Sugar  Cane 

Goose  Neck ............. 

Bear  Tail 

Iowa  Red  Top 

Hew  Variety 

Barry  Orange 

Do .—... 

Orange  Cane 

Neeasana • 

Wolf  Tail 

Gray  Top 

Llberian 

Mastodon 

Honduras... 

8ugarCane • 

Hybrid  No.4 

white  African 

8agarCane 

New  Variety,  of  Llberian  and 

Oomseeana 

Minnesota  Early  Amber 


Total.... 
Average. 


44 


Pr.cL 
2.12 
2.68 
2.24 
2.52 
2.08 

.57 
2.98 
4.22 

.69 
2.58 
8.16 
L86 
L92 
L52 
L89 
1.56 
8.56 
LOS 
L83 
2.10 

.70 
2.56 
12.21 
7.98 
L88 
2.57 

2.14 
8.24 


76.23 
L75 


JV.rt. 
84.64 
88.00 
82.66 
82.56 
28.22 
17.69 
29.06 
26.40 
15.87 
82.38 
82.80 
32.80 
86.00 
16.57 
18.15 
16.68 
80.08 
16.65 
14.85 
16.22 
16.07 
13*68 
82.46 
24.70 
14.62 
18.88 

14.70 
27.42 


Pr.et 

7.88 
6.76 
6.10 
•  6.80 
5.96 
8.12 
3.58 
4.14 
7.06! 
9.62 
7.64 
10.88 
6.82 
8.14 
4.40 
5.17! 
7.90 
4.65 
3.74 
8.10 
a  50 
2.58 
1L87 
5.96 
4.47 
430 

8.28 
7.72 


Pr.et 

98.74 

108.18 

113.42 

106.26 

114.44 

59.80 

118.70 

118.18 

59.17 

116.56 

108.60 

117.86 

114  58 

55.84 

55.99 

49.29 

97.82 

64.09 

59.45 

54.72 

50;  68 

62.85 

184.46 

125,02 

61.09 

68.81 

58.64 
120.16 


2.178 
2.166 
2.164 
2.170 
2.154 
L087 
2.158 
2.150 
1.081 
2,158 
2.170 
2.164 
2.180 
L088 
L094 
L089 
2.164 
L086 
L079 
L083 
L080 
L072 
8.218 
2.146 
L077 
L074 

L076 
2.142 


Pr.et 
24.64 
28.66 
24.82 
28.24 
19.28 
1400 
22.60 

iaw 

7.62! 
20.18 
22.10 
20.06 
27.76 
1L91 
12.86 

9.95 
17.62 
10.87 

a  78 

1L02 
1L87 
8.89 
8.88 

ia76 

8.82 
6.51 

9.28 
16.46 


67a  12 
15.23 


160.99 
8.65 


2,517.96 
67.22 


47.540 
L080 


24.60 
18.10 


U.62 


1441 


12.77 
8L77 


12.99 
1404 


9.88 


198.96 
18.26 


AFTER  EIGHTEENTH  STAGE. 


Early  Amber.... 
Early  Golden.... 
White  Llberian.. 

Do 

Black  Top 

African 

White  Mammoth 

Oomseeana 

Regular  Sorgho.. 
Link'sflybrid... 

Sugar  Cane 

Goose  Neok 

Bear  Tail 

Iowa  Red  Top... 
New  Variety  .... 
Early  Orange .... 

Do 

Orange  Cane 

Naeazana 

Wolf  Tail 

Gray  Top 

Llberian 

Mastodon 


12 

12.24 

16476 

44.88 

667.68 

12.905 

107.64 

12 

1464 

168.86 

43.92 

676.92 

12.912 

10L80 

12 

14  52 

17L00 

47.26 

659.76 

12.924 

ioa82 

12 

17.52 

158/40 

4&86 

672.24 

12.888 

92.52 

12 

10.92 

139.80 

47.J6 
49:08 

667.08 

12.816 

81. 12 

12 

2L12 

140.28 

66a  60 

12.852 

7a  08 

12 

13.32 

135.72 

5L36 

700.92 

12.804 

7L04 

9 

10.47 

75.51 

84.20 

50a52 

9.468 

2484 

12 

16.20 

14a  40 

4a  48 

705.24 

12.828 

81.72 

12 

7.44 

na  44 

57.36 

694.68 

12.972 

113.64 

12 

492 

180.60 

54  60 

68a  6T 

12.960 

121. 08 

12 

5.40 

172.92 

51.12 

69a  00 

12.948 

116.40 

12 

19.08 

144.24 

4a  24 

70L64 

12.840 

7a  92 

12 

23.76 

149.76 

4a  08 

709.80 

12.876 

7a  92 

13 

20.15 

171.21 

47.41 

75a  07 

13.949 

104.65 

12 

17.28 

155.28 

45.84 

66444 

12.876 

92.16 

12 

15.48 

151.44 

45.72 

722.76 

12.852 

9a  24 

12 

13.08 

16a  20 

4a  00 

68a  52 

12.912 

105.12 

12 

16.32 

163.08 

4a  56 

722.16 

12.900 

ioa2o 

12 

18.24 

160,20 
182.39 

39.24 

7ia68 

12.852 

102.72 

13 

10.27 

55.64 

760.76 

14001 

na48 

13 

22.62 

144.48, 

47.58 

79a  26 

ia858 

7423 

13 

84.84 

143.  (XT 

4a  01 

73a  47 

ia»io 

59.15 

13 

28.08 

95.78 

45.76 

819.26 

ia767 

47.84 

17L60 
17a  16 
186.96 
15L56 
145.44 
14a  40 
182.84 
87.66 
119. 52 
173.16 
179.18 
17a  04 
187.40 
150.12 
237.77 
145.68 
13a  08 
16a  24 
155.64 
15a  16 
17a  66 
134.55 
127.40 
112.97 
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Variety. 


I 


,1 


a 

5 


i 
i 

3 


* 


It 


i 


I* 


Honduras 

6u  gar  Cone 

Hybrid  No.4 

White  liuphee 

Goose  Neok —..- 

White  African 

West  India  Sugar  Case — 

Sugar  Cane 

New  Variety,  of  Llberian  i 


Minnesota  Early  Amber . 

Holons  Saooharatns 

Holooa  Sorghum 

Holooa  Cernus,  White . . . 
Honey  Cane 


Pr.et 
46.80 
82.89 
46.54 
20-62 
24^48 
14.52 
1.37 
2.26 

2.17 
L59 
.53 
.06 
.47 
L64 


Pr.cL 
96.20 
117.26 
80.57 
100.80 
124.68 
146.76 
15.78 
12.97 

12.57 
13.55 
7.81 
8.18 
11.49 
10.96 


JPr.et 
4L86 
46.15 
41.21 
4L52 
40.44 
48.72 
3.22 
2.21 

2.58 
2.89 
4.37 
4.04 
4.89 
2.09 


Pr.et 
829.79 
794  43 
788.32 
742.44 
713.88 
671.88 
56.02 
6L05 

55.28 
56.92 

44.82 
35.01 
57.27 
57.62 


18.689 
13.780 
18.689 
12.636 
12.768 
12.852 
1.085 
1.076 

1.671 
1.072 
1.058 
L038 
1.062 
1.066 


\Pr.cL 
7.54 
38.22 
1.82 
38.64 
59.76 
83.52 
11.19 
8,56 

7.87 
9.57 
2.91 


76.66 
196.84 
86.21 
82.80 
114.72 
149.64 


12.68 


1X29 
13.41 


6.13 

7.22 


6.821 
'ii.*96 


Total .... 
Average. 


870 


08.67 
L726 


4,400.29 
1L892 


1,418.80 
3.834 


2,1627.72 

58.  a 


L9693 


6.83 


4,  346. 99 

1L75 


ATEBAOE  RESULTS  OF  ALL  TAVIBTISS  OF 

STAGES. 


StAIZB  AT  MFFBBBVTT 


BEFORE  FIRST  STAGE. 


Zrvntlan  Stunt?  Corn. ......... 

1 
4 
1 

.94 
5.52 
L75 

.25 
L20 
.58 

1.92 
6.16 
2.63 

67.80 

275.80 

67.21 

L016 
4.064 
1.017 

Lindsay's  Hone  Tooth 

Bloonts  Proliflo ••••••* 

Total 

6 

8.21 
1.37 

L98 
.33 

10. 6T 
1.77 

4i0.81 
68.^36 

6.097 
1.016 

Averagn ...... ........... 

FIBST  STAGE. 


Egyptian  8agar  Corn 

iJndoay's  Hone  Tooth  ..... 

Blount's  Prolific , 

Improved  Proliflo  Bread .... 
Broad  White  Flat  Dent.... 
Long  Narrow  White  Dent . 
Chester  County  Mammoth. 
18-rowed  Yellow  Dent 


Total.... 
Average. 


11 


1.17 
2.66 
1.48 
8.82 
4.98 
2.21 
7.50 
8.58 


27.40 
2.49 


418 
.88 


1.62 
142 
8.18 
4.46 
3.44 
1.71 
4.38 
1.79 


22.90 
2.09 


69.10 
65.62 
56.37 
181.80 
181.00 
68.84 
119.30 
65.36 


707.39 
64.39 


LOU 
L024 
1.018 
2.032 
2.038 
1.019 
2.042 
1.022 


1L209 
L019 
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Variety. 


i, 

la 


0 


it 


ptlan  8ngar  Corn. .. 
Lindsay's  Horse  Tooth  . 
BlountTs  Prolific. 


Improved  Prolific  Bread.... 

Broad  White  Flat  Dent 

Long  Narrow  White  Dent.. 
Chester  County  Mammoth . . 
18-rowed  Yellow  Dent ...... 


Total.... 
Average. 


Pr.et. 
2.26 
3.85 
2.79 
1.83 
2.50 
2.41 
2.07 
8.64 


Pr.et. 
.16 
.76 
.16 
.42 
.59 
L83 
72 
.48 


JV.ot 
1.81 
2.87 
4.56 
-  8.14 
2.18 
8.96 
2  91 
8.21 


Pr.et. 
7&  10 
65.67 
6a  09 
62.34 
66.79 
60.27 
71.76 
62.88 


1.015 
1.028 
L020 
1.020 
L023 
L024 
L022 
1.028 


Pr.et. 


22.19 
2.77 


5.12 
.64 


23.68 
2.70 


535.40 
66.92 


a  166 

L021 


THIRD  STAGE. 


Egyptian  Sugar  Corn 

2 
1 

1 
1 

1 
1 

1 
1 

4.66 
2.89 
2.26 
2.44 
3.29 
3.54 
3.85 
2.86 

.74 
.58 
1.08 
.90 
1.16 
L43 
.16 
.65 

5.62. 
2.71 
2.57 
2.03 
2.67 
156 
a  81 
489 

138.64 
67.61 
5a75 
7a  06 
5a  69 
65.97 
60.84 
62.32 

2.036 
1.020. 
L028 
L024 
1.025 
L029 
1.022 
L028 

Lindsay's  Horse  Tooth 

Blount  s  Prolific 



•- 

Improved  Prolific  Bread 

*•••••.. 

Broad  White  Flat  Dent 

Long  Narrow  White  Dent 

Chester  Comity  Mammoth 

18-rowed  Yellow  Dent 

Total 

9 

25.29 
2.81 

0.70 
.74 

26.86 
2.96 

577.98 
64.22 

9.202 
1.025 



Average ,.... 

*••••*-- 

FOURTH  STAGE. 


Egyptian  Sngar  Com. 

Lindsay's  Horse  Tooth 

Blount's  ProUflo 

Improved  Prolific  Bread. ... 

Broad  White  Flat  Dent 

Long  Narrow  White  Dent. . 
Chester  ©oonty  Mammoth . . 
18-rowed  Yellow  Dent 


Total.... 
Average. 


1.32 

a  28 
a  82 

2.86 

an 
a27 

8.81 
2.49 


2a  96 
2.88 


-74 
2.05 
2.54 
Lftl 
L04 
L04 
2.00 
L89 


12.91 
L48 


4.90 
2.84 
a  64 
2.61 
a  97 
a  29 
a  73 

a  34 


80.82 
a  42 


64.07 
57.50 
124.-80 
6a  85 
61.65 
6a  87 
5a  24 
6a  47 


66a  85 

6L76 


L019 
1.029 
1048 
L024 
1.025 
L026 
L082 
1.028 


a  251 
1.028 


FIFTH  STAGE. 


Egyptian  Sugar  Corn 

Lindsay's  Horse  Tooth 

Blount's  Prolific 

Improved  Prolific  Bread.... 

Broad  White  Flat  Dent 

Long  Narrow  White  Dent.. 
Chester  County  Mammoth . . 
18-rowed  Yellow  Dent 


Total.... 
Average. 


10 


a  88 
a  03 

a  50 
a  92 
ao6 
a  48 

2.74 
3.86 


2a  57 
a  96 


.81 
.47 
L73 
a  86 
a  74 
1.60 
1.41 
1.57 


13.29 
L38 


a  19 
a  46 
a  99 
4.56 
a  48 
a  34 
4.68 
a  83 


27.58 
a  75 


6a  96 

6a  oo 

6a  80 
12a  08 
14a  98 
6a  27 
57.67 
6a  84 


64a  58 
64.86 


1.021 
L018 
1.024 
1052 
a  054 
1.028 
1.025 
1.028 


ia245 
L025 


448    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

SIXTH  STAGE. 


Variety. 


si 

$ 


i  Sugar  Com... 
ay'a  Horse  Tooth  . 
Blount's  Prolific . 


Improved  Prolific  Breed 

Broad  White  Flat  Dent 

Long  Narrow  White  Dent.. 
Chester  County  Mammoth. . 
18-rowed  Yellow  Dent 


Total.... 
Average. 


Pr.ot 
3. 49 
2.70 
8.82 
8.87 
8.50 
8.15 
8.17 
4.21 


Pr.tL 
2.12 
.90 
2.40 
L77 
L47 
8.50 
8.22 
2.07 


Pr.ot 
2.30 
1.80 
2.27 
2.87 
2.81 
2.10 
2.32 
2.98 


Pr.aL 
04.50 
74.29 
07.90 
0L03 
5*01 
00.90 
6X68 
00.17 


L027 
L025 
1.029 
LOSS 
L029 
L032 
1.088 
L081 


Pr.eL 


27.00 
8.37 


17.67 
2.19 


19.51 
2.44 


siaao 

08.85 


8.244 
LOW 


L47 
1.27 
2.80 


5.54 

L85 


SEVENTH  STAGE. 


Xgyptian  Sugar  Corn.......... 

1 
2 
1 
1 
1 
1 
1 
1 

8.29 
5.28 
2.01 
2.44 
3.74 
3.09 
3.74 
8.95 

.89 
1.54 
L98 
2.81 
8.12 
8.06 
2.18 
2.23 

1.38 
5.80 
3.05 
2.08 
2.02 
2.10 
8.83 
2.07 

03.07 
188.10 
04.84 
0L89 
00.93 
50.83 
55.90 
00.09 

L025 
2.052 
1.027 
1.029 
L030 
L033 
L034 
L028 

Lindsay's  Horse  Tooth 

Blount  a  Prolific 

Improved  Prolific  Bread..—... 

Broad  White  Flat  Dent 

Long  Harrow  White  Dent 

Chester  County  Mammoth 

18-rowed  Yellow  Dent 

2.10 
2.83 

Total 

9 

28.74 
3.09 

17.23 
1.91 

23.09 
2.03 

502.81 
6L42 

9.203 
1.029 

4.99 

Average.....**..^.....* 

2.49 

EIGHTH  STAGE. 


Kgypttan  Sugar  Corn  T.*«a«..*. 

8 

1 
1 
2 
1 
1 
3 
1 

a  82 
2.30 
L59 
6.00 
8.00 
0.72 
7.69 
8.98 

12.09 
2.08 
2.98 
9.60 
4.29 
1L14 
10.17 
8.30 

8.70 
3.03 
2.47 
5.02 
2.02 
6.22 
a  68 
L40 

19L49 
08.50 
05.37 

131.48 
59.40 

119.54 

174.08 
0L08 

8.098 
L024 
L029 
2.070 
L040 
2.090 
8.114 
L032 

jJnasay?s  Horse  Tooth 

Blount s.  Proline 

Improved  Proliflo  Breed.  ~...- 

Broad  White  Flat  Dent 

Long  Harrow  White  Dent 

Cheater  County  Mammoth 

18-rowed  Yellow  Dent ......... 

a  40 
a  75 
10.72 
17.13 

Total  — 

14 

39.70 
2.84 

0L50 
4.39 

88.04 
2.70 

870.90 
02.21 

14.498 
LOSS 

40.00 

Average. ...••••. ........ 

5.00 

NINTH  8TAGE. 


Egyptian  Sugar  Corn .......... 

2 

2 
1 
1 
1 
1 
1 
1 

a  28 
aoo 

2.55 
2.08 
2.25 
4.50 
2.04 
8.05 

a  84 
law 

4.87 
7.58 
a  87 
440 
7.76 
a  17 

a  68 
4.78 
2.50 
L05 
L33 
1.47 
LG5 
a  92 

120.40 
130.78 
59.85 
57.89 
59.97 
5a  98 
6a  04 
00.02 

2.070 
2.000 
L037 
L049 
L055 
L041 
L050 
L043 

Lindsay's  Horse  Tooth 

Blount  s Prolific , .......... *.^- 

a  50 

"a  25 
a  89 

""i'ii" 

Improved  Prolific  Bread 

Broad  White  Flat  Dent 

Long  Harrow  White  Dent 

Chester  County  Mammoth. ... . 
18»rowed  Yellow  Dent ......... 

7.02 

a  14 
a  65 

Total 

10 

29.21 
2.92 

02.53 
a  25 

19.98 
2.00 

002.51 
00.25 

ia405 
L041 

"'Lis' 

18.81 

Aver*ge.».*Tr-.Tr..-r.T., 

a  27 
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Variety. 


I. 

r 


•3 


if 


Egyptian  Sugar  Corn 

Lindsay's  Horse  Tooth 

Blount's  Prolific 

Improved  Prolific  Bread 

Broad  White  Plat  Dent 

Long  Narrow  White  Dent . .  1 . 
Cheater  Count j  Mammoth. . . . 
18-rowed  Yellow  Dent 


Total.... 
Average. 


Pr.eL 
3.07 
2.51 
6.76 
3.76 
5.26 
4.41 
2.92 
8.05 


Pr.eL 
ft.  07 
7.85 
11.76 
5.20 
9.30 
8.32 
8.24 
6.87 


Pr.eL 
2.01 
3.44 
4.80 
2.52 
6,18 
2.27 
1.99 
L38 


Pr.eL 
62.95 
58.04 

111.56 
52.56 

108.50 
59.70 
59.55 
54.82 


L039 
1.060 
2.086 
1.045 
2.080 
L053 
1.049 
L044 


Pr.eL 


10 


81.74 
8.17 


62.61 
6.26 


24.59 
2.46 


567.68 
66.77 


10.446 
1.045 


L90 


1.64 
3.33 
2.44 


.63 


7.44 
10.22 
7.DI 
9.26 
8.03 


6.40 


4&36 
6.04 


ELEVENTH  STAGE. 


Egyptian  Sugar  Corn <.. 

Lindsay's  Horse  Tooth 

Blount  a  Prolific ..- T .  r ,TT- 

2 
2 
2 

1 
1 
1 
1 
1 

7.30 
5.70 
4.62 
1.33 
3.53 
2.58 
3.24 
3.20 

11.58 
10.68 
9.90 
4.01 
4.30 
6.90 
6.16 
8.24 

4.44 

5.32 
3.96 
5.11 
3.04 
2.48 
.73 
2.81 

122.90 
121.42 
100.80 
61.60 
60.39 
62.77 
54.62 
54.90 

2.086 
2.080 
2.072 
1.043 
1.044 
1.049 
1.041 
1.052 

• 

**"i"84* 
2.19 
2.28 

10.60 
9.82 
8.88 

Improved  Prolific  Bread 

Broad  White  Flat  Dent 

Long  Narrow  White  Dent 

Cheater  County  Mammoth 

18* rowed  Yellow  Dent 

5.10 
4.36 
7.08 
5.25 
7.58 

Total .... 

11 

31.50 
2.86 

61.77 
5.61 

27.89 
2,53 

639.40 
58.13 

1L467 
1.042 

'"V22' 

58.62 

Average ................. 

5.33 

TWELFTH  STAGE. 


Egyptian  Sngar  Corn 

1 
1 
2 
2 
2 
1 
1 
1 

8.22 
2.70 
4.26 
5.30 
5.84 
1.97 
2.40 
8.35 

3.85 
4.86 
7.96 
12.40 
15.28 
10.67 
5.82 
4.15 

2.89 
3.51 
6.34 
.64 
7.72 
2.32 
2.92 
2.05 

64.33 
62.29 
102.40 
116.08 
125.44 
62.34 
67.01 
55.40 

1.034 
1.040 
2.070 
2.086 
2.094 
1.059 
L041 
1.036 

6.46 

1.72 

6.38 

.50 

3.06 

Lintfaay's  Horse  Tooth......... 

4.24 

Blount e  Prolific 

7.46 

Improved  Prolific  Bread 

Broad  White  Flat  Dent 

Long  Narrow  White  Dent 

Chester  Connty  Mammoth .... 
18-rowed  Yellow  Dent 

11.80 
12.26 
10.49 
5.54 

7.481 

Total 

11 

29.04 
2.64 

64.49 
5.86 

28.39 
2.58 

644.29 

58.57 

11.460 
1.042 

"".&' 

55.45 

Average................. 

5.55 

THIRTEENTH  STAGE. 


2 
2 
1 
2 
1 
3 
1 
4 

5.92 
4.76 
L63 
4.70 
2.84 
7.26 
3.36 
5.88 

10.06 
14.12 

7.91 
10.44 

9.97 
30.69 

5.12 
45.84 

3.06 
8.94 
2.88 
4.84 
2.26 
6.12 
L75 
a  56 

114.46 
121.84 

51. 84 
124.74 

51.40 
158.43 

52.41 
216.48 

2.078 
2.086 
1.048 
2.080 
1.055 
8.171 
L039 
4.220 

1.08 

5.22 

8.90 

.90 

4.87 

17.81 

.01 

31.40 

6.36 
10.52 

4.87 
12.82 

8.73 
34.71 

4.89 
30.08 

Lindsay's  Horse  Tooth 

Blount  a  Prolific 

Improved  Prolific  Bread 

Broad  White  Flat  Dent 

Long  Narrow  White  Dent 

Chester  County  Mammoth 

18-rowed  Yellow  Dent 

Total 

16 

36.35 
2.27 

134.15 

a  88 

82.91 
2.06 

891.58 
55.7a 

16.777 
L048 

""4.05* 

121.98 
7.62 

Average.. ...... ......... 

29  AG 
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FOURTEENTH  8TAGE. 


Variety. 


n 


I 


4 


a 


t 

-« 


8| 

n 


Sugar  Cow 

_  ...  say's  Horn  Toeth  .... 

Blountfs  Prollflo 

Improved  Prollflo  Bread  ... 

Broad  White  Flat  Dent 

Long  Narrow  White  Dent . 
Chester  County  Mammoth . 
18-rowed  Yellow  Dent 


Total.... 
Average. 


Pr.cL 
2.19 
8.02 
L90 
4.70 
2.25 
8.16 
1.25 
2.80 


Pr.eL 
9.27 
6.13 
7.16 
14.72 
12.56 
7.50 
2.47 
a  13 


Pr.cL 
2,08 
1.59 
4.88 
4.98 
2.50 
2.75 
8.08 
3.30 


Pr.eL 
53.90 
54.56 
57.47 
12a  60 
51.47 
67.73 
55.81 
59.38 


1.059 
L042 
1.045 
2.088 
1.069 
1.048 
L089 
L051 


Pr.eL 
6.05 
1.51 
.93 
6.06 
7.80 
LOS 


SL  27 
2.36 


68.02 
7.56 


24.63 
2.74 


511.01 
66.78 


9.405 
1.045 


L94 


7.92 
6.90 
6.97 
18.89 
1L74 
7.28 
126 
8.84 


2.46 


68.71 
7.08 


FIFTEENTH  STAGE. 


Ko-yntta)  Rpff^r  Corn i.*,*- 

1 
1 
1 
1 
1 
2 
2 
1 

2.40 
2.92 
.69 
2.06 
1.15 
3.16 
8.60 
8.22 

1L02 
4.81 
1.91 
4.79 
3.53 

10.62 

16.64 
6.18 

4.14 
3.46 
4.06 
1.95 
2.89 
7.60 
6.34 
2.56 

68.88 
60.50 
62.52 
40.06 
47.03 
107.10 
U0.62 
49.64 

1.082 
1.041 
1.028 
L036 
1.030 
2.084 
2.100 
1.045 

4.48 

10.08 

Llndsay's  Horse  Tooth 

BV»unt»  Prolific   r-..*T..T 

4.61 

Improved  Prollflo  Bread 

Broad  White  Flat  Dent 

long  Narrow  White  Dent 

Chester  County  Mammoth 

18»rowed  Yellow  Dent 

.79 

"Vto' 

.40 

*"*i"24 
10.62 
24.74 

Total 

10 

19.19 
1.92 

69.50 
5.96 

ILQ0 
8.10 

666,86 

66.69 

10.425 
L043 

""'.ii' 

64.09 

Average................. 

7.73 

SIXTEENTH  STAGE. 


Egyptian  Sugar  Corn .......... 

1 

1 
1 

1 
1 
1 
1 

2.74 
8.09 
.70 
2.05 
8.25 
1.32 
2.11 

4.72 
7.19 
2.35 
4.20 
9.51 
3.78 
11.30 

8.11 
2.67 
3.66 
2.83 
3.24 
4.16 
5.80 

64.71 
50.00 
42.62 
51.49 
45.95 
41.66 
50.00 

1.040 
1.060 
LU27 
L085 
L066 
L034 
1.062 

Lindsay's  Horse  Tooth 

Blount  s  Prollflo 

1.43 

7.64 

Improved  Prollflo  Bread 

Lone  Narrow  White  Dent 

Chester  County  Mammoth 

18-rowed  Yellow  Dent ......... 

""i'oi" 

8.95 
9.39 

8.48 

11.44 

Total 

7 

15.26 
2.18 

43  23 
6.17 

26.47 
8.64 

845.52 
49.36 

7.306 
1.044 

"*".*35* 

31.82 

Average....... 

7.95 

SEVENTEENTH  STAGE. 


Egyptian  Sugar  Corn  --■-,-...-■,»- 

2 
2 
1 

1 
1 
2 

1 

6.82 
2.80 
1.36 
1.92 
1.84 
2.04 
1.20 

26.40 
15.60 
a  40 
6.50 
12.11 
17.86 
4.35 

4.14 
5.72 
2.89 
2.00 
2.52 
5.72 
2.18 

112.16 
120.92 
55.22 
68.18 
56.00 
105.18 
87.94 

2.184 

2.088 
1.051 
L041 
1.065 
2.102 
1.030 

16.94 
7.68 
4.15 
2.68 
7.75 
9.20 
1.03 

21.68 

Luufaay's  Horse  Tooth 

Bloun trn  Prollflo  .            

Improved  Prollflo  Bread 

Long  Narrow  White  Dent 

Chester  County  Mammoth 

18-rowed  Yellow  Dent ......... 

19.06 
6.06 

Total 

10 

16.88 
1.69 

91.22 
9.12 

25.11 
2.51 

550.60 
66.06 

10.511 
L051 

"492* 

46.80 

Average.. ............. .. 

9.36 

Variety. 
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*3 

II 

is 


<§ 


.3 

=5 


4 


S 
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Egyptian  Sngar  Corn 

Lindsay's  Horse  Tooth  .... 

Blount's  Prolific 

Improved  Prolific  Bread . .. 
Long  Narrow  White  Dent . 
Chester  County  Mammoth. 
18- rowed  Yellow  Dent 


Pr.oL 
150 
L60 
L92 
1.61 
5.06 
1.44 
3.14 


Pr.ct 
7.56 

11.57 
0.95 
8.31 

20.88 
5.94 

23.30 


Fr.cL 
1.05 
2.56 
3.13 
2.54 
4.86 
2.43 
5.28 


Pr.eL 
53.63 
50.91 
49.67 
54.95 
110.94 
46.77 
127.06 


1.047 
1.061 
L041 
1.031 
2.116 
1.039 
2.114 


Rr.cL 
4.03 
7.41 
L90 


1L46 
2.07 
14.88 


Total.... 
Average. 


17.27 
L92 


79.53 
8.83 


21.35 
2.37 


493.93 
54.88 


9.449 
1.049 


4.54 


10.49 
7.15 
2.08 

20.50 
6.20 

21.70 


67.12 
a  39 


GENERAL  RESULTS  OF  ANALYSES  OF  MAIZE  BY  STAGES. 


6 

11 

8 

9 

9 

10 

8 

9 

14 

10 

10 

11 

11 

16 

9 

10 

7 

10 

9 

1.37 
149 
2.77 
2.81 
2.88 
196 
8.37 
3.09 
184 
192 
8.17 
186 
164 
127 
186 
1.92 
118 
1.69 
L92 

.83 
.88 
.64 
.74 
L43 
1.33 
119 
L91 
4.39 
6.25 
6.26, 
6.*1 
5.86 
*38 
7.56 
5.95 
6.17 
9.12 
183 

1.77 
109 
170 
198 
3.42 
175 
144 
163 
176 
100 
146 
153 
158 
106 
174 
8.10 
8.64 
151 
137 

68.36 
64.39 
66.92 
64.22 
6L76 
64.86 
63.85 
51.42 
6120 
60.25 
56.77 
58.18 
58.57 
55.72 
56.78 
55.59 
49.36 
55.06 
54.88 

1.010 
1.019 
L021 
1.025 
1.028 
1.025 
1.030 
1.029 
1.035 
1.041 
1.045 
L042 
L042 
L048 
1.045 
1.043 
1.044 
L051 
L049 

Iftfth  stage'.... ......... ....... 

Sixth  stage 

:§ 

.64 
4.05 
146 
.93 
•  3* 
4.92 
4.54 

1.85 

Seventh  stage 

149 

5.00 

Ninth  stage. 

6.27 

Tenth  stage ■ 

6,04 

Eleventh  stage  .••........••..• 

5.38 

twelfth  stage.... ...... ........ 

6.55 

Thirteenth  stage  .............. 

7.62 

Fourteenth  stage ..-.....-..-.. 

7.08 

l^fteenth  stage 

7.78 

Sixteenth  stage, ...... .....^  ** 

7.96 

Seventeenth  stage. ...... ...... 

9.86 

Eighteenth  stage 

8.89 

AVERAGE  RESULTS  FOR  1879,  1880,  1881. 

From  the  general  averages  of  the  tables  just  given  the  following  table 
has  been  prepared,  giving  the  percentages  of  sucrose,  glucose,  solids, 
available  sugar,  and  juice,  as  also  the  specific  gravity,  and  the  number 
of  separate  analyses  included  in  the  average  for  each  stage. 

For  purpose  of  comparison^  there  is  also  given  upon  the  same  table 
the  average  results  obtained  m  1879  and  1880,  and  finally  an  average  of 
all  the  results  for  the  three  years. 

The  same  recruits  are  graphically  represented  upon  the  four  charts 
which  follow,  the  line  for  juice  being  left  out  in  the  chart  giving  the  re- 
sults of  1879,  since,  as  has  been  explained  in  a  previous  report,  the  juice 
was  obtained  that  year  without  the  aid  of  a  mill,  and  was  so  much  less 
in  consequence  as  not  to  be  comparable  with  the  results  obtained  the 
last  two  years.  This  final  chart  comprises,  as  will  be  seen,  the  average 
results  of  a  total  of  4,032  separate  analyses  of  some  forty-five  varieties 
of  sorghum,  and,  covering  the  record  of  three  years'  work,  the  results 
are  the  more  conclusive. 
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Development 


Per  cent,  sucrose. 


1879.       1880. 


1881. 


Per  cent,  glucose.. 


1879.       1880.       1881, 


Per  cent,  solids. 


1879.       1880.       1881. 


First  stage 

8eoond  stage 

Third  stage 

Fourth  stage 

Fifth  stage 

Sixth  stage 

8eTenth  stage 

Eighth  stage:.. 

Ninth  stage 

Tenth  stage 

Eleventh  stage 

Twelfth  stage 

Thirteenth  stage..., 
Fourteenth  stage... 

Fifteenth  stage 

Sixteenth  stage.... 
Seventeenth  stage. . 
Eighteenth  stage 
Nineteenth  stage..., 
Twentieth  stage. 


1.20 


8.94 
8.62 
7.07 
6.18 
9.72 

aoi 

11.54 
14.15 
14  37 
12.44 
14.26 
14.37 
13.84 
8.46 
14.75 
14.13 


1.76 

2.96 

8.51 

4.84 

5.18 

6.50 

7.38 

7.69 

a  95 

9.98 

10.66 

11.18 

1L40 

1176 

1169 

12.40 

18.72 

11.92 

12.08 


.89 
120 
1.84 
2.02 
9.78 
8.60 
4.71 
6.08 
7.47 
a  76 

moo 

12.01 
13.06 
18.98 
14.34 
15.99 
15.94 
16.61 
15.23 
11.89 


5.13 


465 
6.55 
8.87 
447 
8.60 
a  27 
2.81 
1.58 
1.46 
1.16 
1.74 
112 
.93 
.70 
.82 
1.50 


4.29 
445 
4  50 
434 
415 
8.99 
8.86 
3.88 
3.19 
2.60 
2.36 
2.07 
108 
1.88 
1.81 
1.64 
1.56 
L85 
3.09 


2.81 
8.24 
3.35 
8.41 
3.41 
3.69 
3.88 
8.69 
8.70 
8.80 
2.96 
2.74 
2.47 
2.21 
2.22 
184 
1.72 
1.83 
175 
L73 


140 
156 
1.71 
136 
1.46 
1.53 
149 
2.52 
1.51 
2.93 
3.01 
2.02 
3.13 
3.22 
2.60 
8.13 


175 
186 
1.78 
L91 
192 
2.45 
2.19 
2.37 
2.42 
2.50 
2.72 
2.83 
2.82 
2.96 
8.15 
3.39 
4.07 
8.42 
8.62 


2.40 
2.41 
2.41 
2.90 
8.18 
2.78 
2.81 
3.03 
2.63 
2.60 
2.90 
2.93 
2.96 
2.90 
2.88 
3.01 
3.20 
3.01 
3.65 
3.83 


Development. 


8peciflo  gravity. 


Per  cent  of  jnioe. 


1879.       1880. 


First  stage 

Second  stage , 

Third  stage 

Fourth  stage 

Fifth  stage 

Sixth  stage 

Seventh  stage 

Eighth  stage 

Ninth  stage 

Tenth  stage 

Eleventh  stage...., 

Twelfth  stage , 

Thirteenth  stage.. 
Fourteenth  stage... 

Fifteenth  stage 

Sixteenth  stage 

Seventeenth  stage. 
Eighteenth  stage... 
Nineteenth  stage... 
Twentieth  stage. 


1.085 


1.043 
1.044 
L061 
1.061 
1.063 
1.061 
1.068 
1.081 
1.082 
1.080 
1.078 
1.077 
1078 
1.081 
1.077 
L079 


1.031 
1036 
1.037 
1.041 
1.045 
1.050 
1.052 
1.056 
1.058 
1.061 
1.063 
1.065 
1.066 
1.067 
1.067 
1.070 
1.078 
1.069 
1/080 


1881. 


1879.       1880.       1881. 


1018 
L025 
1.029 
1.029 
1.032 
1.036 
1.042 
L048 
1.052 
1.066 
1.061 
1.068 
1.071 
1.075 
1.077 
1.082 
1.081 
1.082 
1.080 
L069 


,.40 


86.81 
36.20 
36.65 
33.80 
32.70 
34.91 
34.35 
3L72 
30.07 
30.73 
29.50 
1T7.57 
21.60 
26.20 
22.95 
25.22 


69.06 
69.00 
69.67 
61.61 
63.05 
62.79 
63.86 
65.68 
64  88 
64  88 
65.02 
68.39 
62.99 
6172 
6a  45 
61.20 
60.17 
62.09 
56.04 


66.80 
67.18 
69.48 
6a  02 
68.18 
68.07 
67.21 
67.81 
66.76 
67.91 
66.84 
62.44 
62.50 
68.92 
63.64 
60.25 
68.95 
66.51 
57.22 
68.46 


Per  cent,  available 
sugar. 


1879.       1880. 


—2.15 

—3.49 

149 

.35 

-4.67 

3.24 

7.31 

10.06 

1140 

a  35 

9.51 

1L23 

9.78 

453 

11.83 

9.50 


-3.85 

-2.77 

-191 

-.94 

.06 

133 

149 

8.34 

488 

5.59 

6.28 

6.55 

6.92 

6.78 

7.44 

a  09 

6.65 
6.37 


1881. 


-445 

-a  92 

—429 

—3.81 

-A  87 

—198 

—  .64 

1.14 

2.86 

414 

6.34 

7.61 

a  87 

9.24 

U.14 

1102 

11.77 

9.83 

6.79 


Number  of  analyses. 


Development. 


1879. 


1880. 


1881. 


Average  results  1879, 1880, 1881 


I! 


is 


lit 


First  stage 

Second  stage 

Third  stage 

Fourth  stage 

Fifth  stage 

Sixth  stage 

Seventh  stage 

Eighth  stage , 

Ninth  stage 

Tenth  stage 

Eleventh  stage 

Twelfth  stage 

Thirteenth  stage... 
Fourteenth  stage . . . 

Fifteenth  stage 

Sixteenth  stage ... .. 
Seventeenth  stage. , 
Eighteenth  stage ... 
Nineteenth  stage. . , 
Twentieth  stage. ... 


Total. 


124 


69 
57 
70 
75 
62 
70 
111 
266 
217 
166 
170 
183 
191 
217 
839 
197 
191 
80 


2,789 


16 
88 
40 
52 
46 
51 
42 
42 
45 
60 
63 
44 
40 
37 
37 
40 
87 
45 
44 
370 

1,179 


Pr.cL 
157 
2.32 
2.82 
a  35 
423 
6.16 
6.89 
7.23 
a  74 
9.69 
10.63 
1141 
1L75 
12.13 
12.09 
12.79 
1407 
12.80 
1401 
It  96 


Pr.cL 
8.86 
403 
402 
a  94 
a  89 
a  88 
8.85 
3.80 
a  26 
2.76 
2.60 
2.19 
2.09 
192 
187 
166 
157 
171 
2.18 
172 


Pr.cL 
189 
2.05 
2.04 
2.83 
2.86 
2.68 
2.41 
2.63 
2.44 
2.60 
2.72 
2.84 
2.82 
2.95 
3.11 
a  28 
8.92 
a  34 
a  81 

a  si 


1028 
1032 
1033 
1036 
1048 
1046 
1048 
1068 
1057 
1060 
1062 
1.066 
1068 
1068 
1068 
1071 
1.078 
1071 
1080 
1069 


Pr.eL 
60.41 
62.26 
68.71 
6434 
66,00 
65.17 
66,11 
66.26 
66.15 
66.49 
65.22 
68.19 
§2.90 
6L26 
60.90 
6110 
69.98 
6103 
66.74 
68.46 


Pr.cL 

-418 

II 

-2.92 
-2.02 
-180 
.18 
.90 
404 
449 
5.81 
6.38 
6.84 
7.26 
7.11 
7.86 
a  58 
7.75 
a  62 

.  a  4a 


74 
109 

97 
122 
129 
117 
116 
167 
815 
285 
239 
224 

sn 

286 


240 


4,042 


Flare   XlV. 


11  It  Mm  Is    l'pol  I  t'iV 


~^^ 


»  —  *> -Available  Sug»r. 


Plare   XV 


-.. 


PlateXVU 


ftllttlvM^H     136 


■gff^c.ggggcg.T'JggFggJJr^igjwr'^g  y  rr^,- -zap 
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COMPARISON  OF  SUGAR  CANE  WITH  SORGHUM, 

The  results  represented  upon  the  tables  and  charts  which  have  been 
given  will  appear  the  more  surprising  if  compared  with  the  average 
analyses  of  the  juices  of  sugar  cane. 

Twenty-five  samples  of  sugar  cane  juices  from  the  many  varieties  of 
this  plant  grown  in  Louisiana,  Cuba,  Jamaica,  Martinique.  Guadelupe, 
and  the  East  Indies,  analyzed  by  several  chemists,  give  the  following 
average  composition:  Sucrose,  13.28  per  cent;  other  solids,  2.71  per 
cent.  If,  now,  as  in  the  case  of  the  sorghums,  we  subtract  the  sum  of 
the  solids  (which  was  made  up  of  ash,  glucose,  and  other  undetermined 
substances)  from  the  sucrose,we  have  as  available  sugar  in  these  juices, 
an  average  of  10.57  per  cent.,  an  amount  even  less  than  that  found  pres- 
ent in  the  average  juice  of  35  kinds  of  sorghum  for  long  periods,  as  will 
be  seen  by  reference  to  the  charts  and  tables. 

TEMPERATURE  AND  RAINFALL,  1881. 

The  following  statement,  showing  the  mean  temperature  and  total 
rainfall  for  each  day,  from  May  It  o  November  30,  as  also  the  maximum 
and  minimum  temperatures  from  the  date  of  the  first  frost,  which  oc- 
curred October  6,  has  been  furnished  this  department  from  the  records 
on  file  at  the  office  of  the  Chief  Signal  Officer. 

For  purpose  of  comparison,  the  record  of  the  same  character  for  1880 
is  also  given. 

Statement  showing  the  mean  temperature  in  degrees  Fahr.  and  total  precipitation  recorded 
at  the  station  of  observation  of  ike  Signal  Service,  United  States  Army,  at  Washington, 
D.  C,  for  each  dag  from  May  1  to  November  30, 1881. 

[Compiled  fhmvthe  records  on  file  at  the  office  of  the  Chief  Signal  Officer,  United  States  Army,  Wash- 
ington, D.C.  J 


188L* 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

Day  of  the 
month. 

H 
si 

u 

It 

n 

11 

is 
11 

St 

II 

ft 

H 
It 

4 

1! 

H 
H 

1 . 

o 
•60.6 
65,4 
52.5 
50.7 
58.6 
60.9 
64.2 
64.7 
71.2 
75.2 
79.5 
82.2 
84.6 
72.2 
76.2 
62.0 
55.7 
54.5 
56.6 
61.0 
65.5 
69.2 
68.5 
66.2 
72.0 
66.7 
72.5 
76.5 
77.6 
79,7 
77.0 

In. 

*\"ii" 

.10 

"\"io" 

.18 

"."26* 

.22 
.95 
.02 

""oi" 

0 
74.2 
61.6 
59.7 
60.0 
66.0 
60.6 
65.2 
75.0 
62.7 
67.2 

7a  7 

72.7 
68.6 
75.2 
75.2 
75.5 
78.5 
77.7 

7a  6 

76.6 
72.0 
66.2 
67.6 
66.5 
70.6 
75.2 
71.5 
82.2 
81.2 

7a  2 

In. 
.09 
.48 
.18 
.41 

"."oi* 
.51 

.68 
.06 

""oi" 
.22 

"*05" 

"."oi" 

0 
70.7 
78.7 
77.7 
80.6 
84.7 
86.0 
80.7 
78.7 
75.7 
80.8 
82.7 
82.7 
82.7 
82.0 
77.8 
81.0 
76.2 
72.7 
76.0 
79L8 
76.7 
67.6 
72.7 
77.8 
79l3 
78.7 
74.8 
78.7 
70.3 
71.7 
75.7 

In. 

"."23" 
.42 
.09 

.29 

"."ii* 
.24 

.80 

""."oi" 

0 
77.0 
76.3 
80.3 
8L7 
84.7 
84.8 
76.6 
71. 3 
80.0 
83.7 
74.8 
79.7 
84.3 
74.7 
68.7 
69.8 
68.8 
68.0 
70.7 
75.8 

7a  1 

75.7 
78.8 
75.4 
74.9 
73.5 
7L4 
76.6 
79.7, 
81.f 
7914 

In. 
.01 
.25 

.71 

""oi" 
*"."oi* 

*\"04* 
.04 

0 
79,1 
77.0 
78.5 
77.7 
83.5 
8L3 
86.1 
83.0 

7a  2 
7a  6 
7a  2 

71.1 
70.7 
70.6 
72.4 
77.6 
7L5 
66,0 
74.0 
73.3 
72.7 
74.3 
7&  0 

7a  3 

79.3 
82.0 
81.01 
79.7 
79.7 
79.8 

In. 

"."io* 

1.88 

"."ii" 

.82 
.02 

"."oi* 

O 
80.8 

7ao 

77.7 
72.0 
4a8 
51.8 
63.0 
6a8 
•6&8 
•57.0 

4a  7 

55.8 
71.8 

•5a7 
«6&8 
7a  4 

72.7 

:«o.4 
I5a3 
'54.7 

>52.6 
J57.0 

162.6 
$60.0 
$55.4 
154.0 
158.9 

loa  3 

»65.3 
M5.5 

In. 
"'.hi' 

""43* 
'"oi* 

""."02" 

L07 
.17 

.40 
.46 
.67 

O 
61.0 

5a4 

50.7 

4a  0 

50.8 
53.3 
54.3 
63.8 
63.7 
49.8 
4a8 
54.0 

sao 

47.5 

4a4 

8a7 

4a  7 

62.7 
5a3 

sa  0 
4a  8 

42.2 

88V2 

81.3 
2a7 

aas 
44.5 

40.7 

4a  7 

49.3 

In, 
.16 

2 

3 

.48 

4 

•  02 

5 

6 

?.:::::.::.. 

.56 

8 

.02 

lo.iir.irnii 

.07 

ii ..... 

12 

.01 
.14 

13 

14 

16 



16 

17 

18 

19 

•  01 

20. »•••«.••■• 
21 

22 

, 

23.- 

24 

.93 
.02 

25 

28 

27 

30"!!2*.!l!l" 

31t.. ...... *. 

X"" 

.03 

\    1    '. 

'  ^ 

.  •_ 

* 

Tnedi 

ieh<- 

>  India 

itesra 

infalll 

toosm 

all  to  1 

aeasur 

••V 
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Statement  showing-th*  maximum  and  minimum  temperature*  in  degree*  Fahr.  from  October  6 
(date  offlr*t  frost)  to  November  30, 186L  a*  recorded  at  the  station  of  observation  of  the 
Signal  Service,  United  State*  Army,  in  Washington,  D.  C. 

[Compiled  from  the  records  on  file  at  the  offloe  of  the  Chief  8ignal  Officer,  United  States  Army,  Wash- 
ington, D.C.] 


Day. 


Ottotor. 


Day. 


October.     November. 


Day. 


October,     tfovember. 


2 

8 

4 

6..-. 
6 


9.—.. 

10....~ 
11 


68.0 

n.e 

80.2 

69.  t 

60.2 


85.4 
63.9 

68.6 
60.0 
48.0 
87.0 


66.1 
61.8 
61.8 
48.4 
61.0 
65.8 
60.6 
65.8 
71.4 
66.8 
48.1 


89.0 
87.1 
40.0 
87.2 
88.7 
4a9 

48.4 

69.1 
68.6 
44.2 
48.7 


12. 
18 
14. 
15, 
16. 
17 
16. 
19. 
20 
21. 
22. 


62.8 
83.2 
72.7 
79.2 
88.6 
83.7 
86.2 
60.8 
•8.8 
68.6 
70.4 


48.9 
67.8 
68.8 
57.2 
64.0 
63.1 
68.8 
47.2 
48.2 
42.0 
42.2 


69.9 

63.1 
60.1 
50.9 
50.6 
59.0 
71.9 
76.1 
47.8 
48.4 
46.4 


46.8 

45.7 
86.6 

34.0 
28.2 

32.7 
45.0 
45.2 
88  0 

28.4 

87.7 


28. 
24. 

29. 
26 
27. 
28 
29 
30 
81. 


70.6 
66.8 

67.3 
64.8 
66.3 
65.8 
70.1 
68.1 
69.6 


47.6- 
59.5 
64.4 
48.4 
43.7 
47.1 
62.1 
60.8 
62.6 


89.4 
39.4 
89.0 
47.9 
56.8 
48.0 
47.1 
62.9 


82.0 
25.3 
21.4 

28.2 
29.5 
86.5 
86.0 
4L2 


Frost*,  {/aUqflBgD.-QcUUtt,  and  11;  November  14, 16, 17, 2%  and  29. 
Heavy  rainstorm*,  May  I,  to  November  30, 1881. 


T" 


Data. 


Began. 


Remarks. 


June  27 •—....., 

September  11 

October  23  to  26 , 

October  29  to  November  1., 


1.20  p.m. 

4.80  p.  m .. 

10.08  p.m.,  23d.  «.w  _.«...« 

2.26  a.m.,  29  th.  10.15a.nMfi 


8.48  p.  m 
8.40  p.  m 
8.06  a.m.,  26th. 

OV.l 


Inches, 
2.59 
L33 
1.26 
L69 


AH  ram-storms,  between  the 
dates  named,  in  -which  the 
amount  of  precipitation  ex- 
ceeded one  inch  are  here 
given. 


Temperature  and  rainfall,  1881. 


Average 

daily 
rainfall. 


May,  1881 , 

June,  1881 , 

Jnly,  1881 , 

August,  1881 

September  1881 
October,  1881  ..2! 
November,  1881 .. 


Inch**. 


.06 
.19 
.06 
.98 
.07 
.11 
.08 


Warn 


',  OlflOB  OP  CH1CT  SlOIfAL  QFrtCBB, 

Washington,  J},  a,  Dscembsr  24, 1881. 
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Statement  showing  the  mean  temperature  in  degrees  Fakr.,  and  total  rainfall  recorded  at  the 
station  of  observation  of  the  Signal  ServieejUnited  States  Army,  at  Washington,  D.  C, 
for  each  day  from  Mag  1  to  November  30,  1880. 

[Compiled  from  the  reoords  on  file  at  the  office  of  the  Chief  Signal  Officer.  ] 


Day  of  the 
month.* 


Ma: 


» 


June, 
1880. 


July 


September, 
1880. 


October, 


Hovember, 
1880. 


1.. 

2.. 

8., 

4.. 

5.. 

6.. 

7.. 

8  . 

9.. 
10.. 
ll.- 
lS.. 
13.. 
14.. 
16.. 
16.. 
17.. 
18., 
19., 
20.. 
21.. 


24.. 
25.. 
26.. 
27.. 
28.. 
29. 
90. 


o 
52.7 
64.7 
67.7 
67.2 
67.0 
74.5 
66.1 
71..6 
77.5 
78.0 
78.0 
68.5 
59.7 
64.0 
57.0 
66.5 
7&5 
7a7 
72.0 
79.7 
76.7 
66  5 
66.5 
75.0 
82.5 
83.5 
82.2 
75.0 
7a  2 
710 
74.2 


In. 


L40 


.70 
.91 


.04 
.5 


71.5 
67.2 
66.2 
70.2 
7L'2 
75.7 

7a  2 

78.5 
67.0 
67.'7 
7ft  7 
81.0 
83.2 
75.2 
61.7 
63.6 
71.  t 
73.0 
74.0 
75.2 
7a  2 
8L0 
81.6 
85.0 
81.6 
79.7 
80.5 
83.5 
80.5 
7a7 


In. 
.16 
.24 


.06 
.14 
.23 

.08 
2.28 
.18 


.10 
.10 


73.0 
7&  5 
72.8 
7a  5 
7a  8 

7a  o 

80.0 
80.5 

xao 

84.7 
81.2 
82.6 
86.5 
83.0 
7a  2 
81.2 

7a  6 
77.  a 
79.0 
74.7 
72.0 
64.5 
71. 0 
76.7 
7a  2 
80.7 
7a5 
72  6 
72.0 
72.0 
7&7 


In. 
.31 
.04 


.18 


.03 


.01 
.02 


.23 
1.40 


79.5 
82.2 
7a  5 
71.7 
67.7 
7a  5 
74.0 
72.2 
7a  2 
tfT.6, 
74.7 
74.7. 
74,7 
7a  6 
7a  0 

ea7 

7L0 

70.2 

•7a  6 

79.0 
816 
,7a  6 
80.2 
82.0 
7a2 

«a7 

72.7 

7ao 

79.2 

?ao 

67.7 


In. 


1.01 
.97 
.12 


74.7 
72.2 
81.7 
83.0 
82.5 
7a  5 

oas 

61.0 
55.5 
60.2 
64.2 
67.2 

•ao 

5a6 
59.7 
65.7 
72.6 
74.2 
74.5 
7a  2 
6a  7. 
61.7 
60.0 
63.5 
67.7 
6U7 
74.2 
6X6 
60.2 
52.0 


In. 
.02 


.10 
L26 

.05 
L48 


.86 


.15 


64.7 
5a  0 
63.2 
68.2 
59.5 
61  J) 
51.5 
54.5 
5a7 
62.6 
66.7 
63.7 
54.2 
54.5 

oa7 

72.5 
54.2 
,47.0 
44.7 
50.0 
54.7 
66.0 
48.0 
43.5 
43.5 
64.7 
53.0 
40.0 

4*6 

6L0 

50.7 


In. 


.28 
.48 


.17 
.20 


.01 
.03 
.23 


.65 


4a2 
60.0 
51.5 
57.5 
63.2 

eas 

44.3 
4&  3 
47.3 
5a  5 
5a  3 
52.5 
87.8 
87.0 

sas 
8a7 
4ao 

85.0 
29.2 
33.2 
80.7 
20.6 
22.5 
27.2 
30.7 
24.7 
29.7 
32.7 
3a7 

sa7 


In. 


.62 
.06 
.16 
.07 


.48 
.16 


.01 
.01 


.09 


.04 
.17 


.04 


*  The  daah  (— )  indicate*  rainfall  too  tmall  to  measure. 

Statement  showing  the  maximum  and  minimum  temperatures  in  degrees  Fakr.  from  October  1 
(date  of  first  frost)  to  November  30,  1880,  as  recorded  at  the  station  of  observation  of  the 
Signal  Service,  United  States  Army,  in  Washington,  D.  C. 


[Compiled  from  the  reoords  on  file  at  the  office  of  the  Chief  Signal  Officer.  United  States  Army,  at 

Washington,  D.C.] 

Day  of  month. 

October,  1880. 

tforember,  1880. 

Day  of  month. 

October,  1880. 

Norember,  1880. 

Max. 

Vfln 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

1 

67.0 

7a  o 

74.0 
80.0 
64.0 

7a  0 

65.0 
67.0 
7a  0 
7a  o 

80.0 
80.0 
66.0 

ea  o 

80.5 
8L5 

8&5 

4ao 

47.5 
67.0 
66.0 
64.5 
44.0 
39.0 
47.5 
48.0 
60.6 
55.0 
45.5 
8a5 
50.0 
60.0 

sao 

63.0 
60.0 
62.9 

eao 

70.0 
69.0 
67.9 
62.0 
63.0 
67.0 
62.0 

4ao 

40.0 

4a  o 

61.0 

84.5 

sao 

87.0 

4a  o 
5a  o 

50.0 
4L0 

sa  o 
sao 

89.0 
60.0 
47.0 
35.0 
84.0 
82.0 

2ao 

18 

70.0 
57.0 
57.0 
60.0 
64.0 
5a5 
66.9 
4a  0 
54.0 
62.0 
61.0 

4a  0 

49.0 

•ao 
6ao 

4ao 

40.0 
80.6 
4L0 
42.5 
60.0 
44.0 
40.0 

sao 
sao 

49.0 

sa  o 
sao 
4a  o 

46.0 

61.0 
48.0 

sao 

84.0 
89.5 

2ao 
2ao 

81.0 

aao 
2a  o 
sao 

34.0 
45.0 
87.0 

32.0 

2 

2ao 

8 

19 

19.0 

5..lllTJiY.\ViV. 

20 

21 

80.0 
26.0 

6 

22 

1Z.5 

7 

23 

12.5 

8 

24 

iao 

9 

26..... 

2ao 

10 

26 

22.0 

11 

27 

22.0 

12 

28 

2ft  0 

18 

80 

812.5 

14 

80.0 

15 

4tX  •«»....  ........ 

10 

FrottsifaUQ/lSSO-'SU.-OctQbeT  1,19,25;  November  1,2,3,8,9,1a 
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Heavy  rain-storms,  May  1  to  November  30, 1880. 


Date. 

Began. 

Endfld. 

Amount 

Bemarks. 

May  11 

4.84  p.  m 

8.25  p.m.,  14th'..., 
6.10  a.  m 

6.05  p.m 

Inches. 
1.40 
2.40 
1.37 
1.89 
1,34 

All  r^Jij-fltorma,  Wtwefo 

Jane  14  to  16  ............ 

8.10a.m.,16th 

4.10  p.  m 

the  dates    named    in 

July  22 

which  the  amount  of 

August  3  to  4 

4.20  p.  ra.,  3<1 

8.35  p.m., 6th 

6.15  a.m.,  8th 

8.50  p.  m.,  4th 

5.00a.m.,7th 

10.00  p.  m.,  9th.... 

precipitation  exceeded 
one  inch  Are  hare  ci  van. 

September  6  to  7 

September  8  to  9 ......... 

L63! 

Temperature  and  rainfall,  1880. 


Month. 


May,1880 

June,  1880 

July,  1880 

August.  1880 

September,  1880 

October,  1880 , 

November,  1880 • , 

Wab  Dbpabtmbkt.  Office  or  Chief  Signal  Offices, 

Washington,  D.  O.,  March  16, 188L 


COMPARISON  OF  SEASONS  1880  AND  1881. 

The  crop  returns  for  this  year,  and  universal  testimony  agree  that  the 
season  just  past  has  been,  over  a  wide  area  of  our  country,  of  an  almost 
unprecedented  character.  A  cold,  backward  spring  and  a  drought  of 
exceptional  severity  united  to  produce  most  unfavorable  results. 

The  records  which  follow  will  fully  sustain  the  general  opinion  and 
explain  sufficiently  the  reasons  of  failure. 

It  will  be  observed  that  the  average  mean  temperature  for  May  and 
June  in  1880  was  72.8°,  while  for  the  same  months  in  1881  it  was  09.4°  5 
also,  that  the  total  rainfall  for  these  months  was,  in  1880,  6.89  inches, 
of  which  amount  5.29  inches  fell  in  three  rains,  pretty  evenly  distribu- 
ted over  the  two  months,  viz:  May  11, 1.40  inches;  May  22  and  23, 1.61 
inches;  and  June  13,  2.28  inches. 

On  the  other  hand,  in  May  and  June,  1881,  the  total  rainfall  was  7.57 
inches,  of  which  5.71  inches  fell  in  June. 

Also,  it  will  be  observed  that  during  the  three  months  of  July,  August, 
and  September,  in  1880,  the  mean  average  temperature  was  73.4°,  and 
the  total  rainfall  9.37  inches;  the  mean  average  temperature  for  these 
months  in  1881,  was  76.9°,  while  the  total  rainfall  was  only  4.93  inches, 
and  of  this  small  amount  nearly  half,  2.19  inches,  fell  in  September. 

The  results,  however,  secured  in  the  plat  of  sorghum  planted  on  the 
grounds  of  the  department  fully  justify  the  reputation  this  plant  has 
of  being  able  to  withstand  drought,  although  it  appears  necessary  to 
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this  end,  that  the  crop  should  secure  a  good  start  before  the  drought. 
Such,  as  will  be  seen,  was  the  case  in  the  experimental  plat  above  men- 
tioned, for,  although  planted  early  (April  29),  the  ground  had  been 
carefully  prepared,  had  a  good  exposure  to  the  sun,  and  the  crop  came 
forward  rapidly,  so  that  it  was  fully  2  feet  high  before  the  seed  was 
planted  for  the  third  time  in  the  larger  fields. 

In  very  marked  contrast  were  the  results  seen  upon  a  portion  of  the 
department  ground.  As  has  been  already  mentioned,  a  portion  of  the 
sorghum  plat  was  plowed  up  through  a  mistake,  and  upon  June  13, 
(forty-six  days  after  the  first  planting),  this  portion  was  replanted  with 
ten  varieties  of  sorghum.  But  neither  of  these  varieties  attained  any 
development,  the  average  not  being  even  10  per  cent,  of  the  crop 
secured  from  the  ground  immediately  surrounding  this  replanted  por- 
tion, and  throughout  the  season  these  ten  varieties  were  stunted, 
withered,  and  sickly,  evidently  the  result  of  the  drought  which  followed 
closely  upon  this  planting,  and  before  a  good  start  had  been  made  by 
the  plants. 

On  the  other  band,  the  several  varieties  grown  upon  the  field  from 
the  first  planting  suffered  comparatively  little  harm,  and  yet,  although 
withstanding  this  severe  drought  dating  July  and  August,  the  result 
was  evident  in  a  much  lighter  crop  than  was  secured  in  1880,  as  will  be 
seen  by  the  following: — 

The  average  weight  of  stripped  stalks  per  acre  of  thirty-eight  varie- 
ties grown  in  1880  was  31,409  pounds,  the  maximum  being  50,017  and 
the  minimum  13,839  pounds  per  acre. 

The  average  weight  of  stripped  stalks  per  acre  of  thirty-four  varieties 
grown  in  1881  was  22,524  pounds,  the  maximum  being  33,538  and  the 
minimum  10,750  pounds  per  acre. 

It  is  interesting  to  consider  the  meteorological  data  of  1880  and  1881 
in  connection  with  the  results  shown  by  the  tables  representing  the 
average  results  of  analyses  for  these  years.  It  will  be  remembered  that 
the  varieties  of  sorghum  grown  in  1880  and  1881  were  mainly  the  same, 
the  land  upon  which  it  was  grown  was  the  same,  the  mill  by  which  the 
juice  was  expressed  was  the  same,  and  care  was  taken  to  maintain  it  in 
good  order.  It  will,  however,  be  seen  that  the  average  percentage  of 
juice,  by  weight,  obtained  from  the  stripped  stalks  was  greater  in  1881 
than  in  1880.  that  in  1881  averaging  64.02  per  cent.,  while  that  in  1880 
averaged  only  62  per  cent. 

It  will  be  seen^  also,  that  the  specific  gravity  of  the  juices  from  the 
eleventh  to  the  eighteenth  stage,  inclusive  (the  period  when  the  canes 
should  be  worked  for  sugar),  differs  greatly,  the  average  specific  gravity 
being,  for  this  period  in  1880, 1.0694.  while  in  1881  it  was  1.0752?  this 
showing,  as  is  seen  by  the  analysis,  tne  presence  of  a  larger  quantity  of 
sugar  in  these  juices  of  1881. 

The  increase  in  specific  gravity,  as  will  be  seen,  is  due  to  the  increased 
amounts  of  sugar,  and  since  the  percentage  or  juice  is  about  in  the 
inverse  ratio  it  shows  that  the  amount  of  water  in  the  plant  varies  but 
very  little,  whether  in  seasons  of  rain  or  drought. 

But  the  very  general  belief  that  the  character  of  the  juice  undergoes 
great  change,  due  to  the  occurrence  of  heavy  rains,  seems  hardly  to  be 
supported  by  the  facts.  In  fact  it  would  be  of  great  importance  if 
these  opinions  were  more  generally  submitted  to  the  test  of  experiment. 
If  we  look  over  the  meteorological  data  from  the  Signal  Office  which  has 
just  been  given,  we  shall  see  that  on  the  10th  and  11th  of  September, 
1881,  there  was  a  rainfall  of  1.73  inches,  which  succeeded  a  season  of 
protracted  drought.    It  would  seem,  then,  in  accordance  with  the  gen- 
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erally  accepted  belief,  that  we  should  obtain  evidence  of  this  in  a  greatly 
increased  percentage  of  juice;  but  an  examination  of  the  tables  of 
analyses  shows  no  appreciable  change  in  either  of  the  varieties. 

EFFECT  OF  HEAVY  RAINFALL  AFTER  LONG  DROUGHT. 

For  the  purpose  of  showing  the  effect  produced,  if  any,  in  the  com- 
position of  the  several  sorghums,  due  to  a  heavy  fall  of  rain,  the  follow- 
ing table  has  been  prepared,  which  gives  tahe  results  of  analyses  of  each 
variety  taken  before  and  after  the  heavy  rainfall  of  September  10  and  11. 

The  average  of  the  analyses  of  all  the  varieties  made  just  before  the 
heavy  rain  of  September  10  and  11,  viv..  those  made  September  7, 8,  and  9, 
also,  the  average  of  all  the  analyses  or  each  variety  made  immediately 
succeeding  this  rainfall,  viz.,  analyses  made  on  September  12, 14, 15,  and 
17,  and  the  results  are  as  follows: — 

Table  showing  effect  of  heavy  rainfall  after  long  drought. 


Analyses  taken  J  oat  befo 
tenner 10  and  11. 

re  Sep- 

Analyses  taken  jost  after  Sep* 

& 

1 

Bates  of  analyse*. 

tember  10  and  11. 

0 
CO 

i 

1 

1 

i 

t 

! 

& 

i 

1 

1 

1 

00 

0Q 

f 

3 

i 

o 

Pr.cL 

Pr.ct. 

Pr.ct. 

Pr.ct. 

Pr.cL 

Pr.cL 

Pr.cL 

Pr.cL 

i 

Sept  7, 

17, and  Oct  6, 15... 

18.23 

.80 

3.00 

54.17 

L089 

17.09 

.86 

3.64 

48.83 

L088 

2 

Sept.  7. 

17,  and  Oct  5, 15... 

17.41 

.81 

2.76 

58.88 

1.084 

16.89 

1.11 

a  19 

62.80 

L085 

8 

Sept.  7 

17,  and  Oct  5, 15.., 

18.  SO 

.86 

1.77 

63.51 

L087 

16.88 

LOS 

2.88 

53.72 

1.086 

4 

Sept.  7, 

17,  and  Oct  6, 15... 

19.58 
14. 0B 

.95 

2.75 

59.51 

L095 

15.24 

L27 

3.86 

50.54 

LOW 

5 

Sept.  7, 

id  Oct  6, 15... 

2.03 

2.82 

64.45 

L074 

17.01 

.49 

2.98 

50.46 

L096 

8 

SeuLT. 

17, and  Oct  6, 15... 

18.38 

1.48 

3.95 

45.14 

1.098 

17.69 

.57 

3.12 

59.30 

L087 

7 

Stl" 

VI,  and  Oct  7, 17... 

16.00 

1.73 

2.40 

62.01 

1.083 

15.65 

1.62 

L52 

63.64 

L089 

8 

Sept. 7, 

M  and  Oct  7, 27  .. 

16.86 

L97 

2.20 

56.95 

1.083 

12.56 

2.44 

1.79 

62.21 

LOTS 

9 

a    . 

12,  and  Oct  7, 17... 

16.99 

1.38 

2.76 

60.94 

1.086 

10.16 

3.52 

2.W 

62.16 

L068 

10 

a 

id  Oct  7, 17... 

17.88 

.83 

3.89 

57.69 

L6fc9 

18.18 

.80 

2.85 

58.33 

L090 

11 

8ept.s, 

\1,  and  Oct  7, 17... 

18.86 

.66 

3.33 

54.59 

L094 

17.03 

LOS 

2.56 

69.56 

L086 

12 

Si-:      ■ 
8epL*l, 

Sept  % 

Sept-H, 

Sept.  K. 

14. 

14. 

16.12 
16.91 
16.39 
16.93 

18.81 

.79 
L81 
L90 
L26 
L26 

4.87 
8.00 
3.25 
8.88 
2.97 

60.83 
57.38 
64.38 
58.16 
63.fc<7 

1.083 
1.084 
1.084 
1.087 
L098 

19  51 
15.70 
17.54 
18.28 
18.61 

55.67 
63.01 
52.40 

LOW 

18 

L75" 
L55 
.77 
L14 

3.77 

L089 

14 

14 

L087 

19 

14  * 

3. 94  '  60. 10 

L087 

16 

L4plfl,andOctl7.. 

3.16 

59. 00 

L091 

17 

St-i-i 

1.^7,  and  Oct  18.. 

17.38 

2.29 

4.94 

55.77 

1.093 

19.20 

1.64 

2.61 

51.49 

1.092 

18 

SevLU, 

,  and  Oct  18.. 

16.46 

2.58 

3.98 

58.05 

1.086 

17.79 

2.85 

3.55 

56.79 

L089 

19 

Sept.  ft 

,  and  Oct  18.. 

17.20 

2.00 

4.67 

54.48 

1.089 

15.79 

2.06 

4.52 

60.86 

L084 

20 

Sept.  :,. 

i      ,  and  Oct  18.. 

15.35 

4.30 

2.89 

62.78 

1.089 

15.95 

L96 

4.23 

5L53 

L084 

SI 

Sept.  it, 

H.  and  Oct  8, 12... 

16.02 

L53 

62.50 

L094 

1&69 

L09 

59.77 

1.090 

22 

Sept.  ft 

15.  and  Oct  3,  M. .. 

14.40 

3.00 

"i"oi" 

61.71 

1.080 

13.96 

1.93 

'aoi* 

59  53 

L075 

23 

6VpT.  % 

15. and  Oct  3, 14... 

13.00 

4.71 

8.65 

67.62 

L081 

14.23 

2.94 

4. 14  i  59. 04 

1.081 

24 

8«  ,-■ 

1^,  nod  Oct  3, 14... 

14.27 

1.51 

2.61 

66.00 

L073 

11.81 

2.64 

5.03  1  6".  07 

L964 

25 

Sept  \ 

l.i,  and  Oct  8, 14... 

13.45 

3.26 

1.92 

67.92 

L073 

14.23 

2.65 

5.43     59.56 

L076 

26 

SepLO. 

13,  and  Oct  3, 14... 

9.80 

5.18 

4.40 

50.53 

1.073 

11.14 

8.73 

8. 82  1  63. 11 

L679 

27 

a-trL  a. 

I5,«id0ct3,15... 

13.05 

4.16 

2.28 

62.78 

1.077 

11.65 

3.82 

8.68  |  62.24 

L070 

28 

8ept.9h 

15,  nud  Oct  3,15.. . 

19.25 

1.48 

2.41 

6L06 

1.089 

16.73 

.86 

4. 38     57  02 

L083 

29 

Sff.t.  tfr 

15.  tad  Oct  4, 15... 

16.00 

1.83 

2.00 

6a  10 

1.077 

14. 8T 

1.21 

5.27  1  57.68 

L079 

30 

Sept.H. 

15,  and  Oct  4, 15... 

16.14 

1.70 

2.40 

58.77 

1.077 

14.62 

1.33 

4.47  '  6L09 

L077 

81 

Sept,  9. 

IS. 

ia87 

1.70 

3.07 

62.55 

1.087 

14.47 

154 

4.26  '  57.56 

L081 

82 

8c|l  a, 

15,,. 

15.80 

3.U7 

1.13 

58.39 

L075 

13.38 

2.57 

4.30     68.81 

L074 

83 

Sept  i'. 

15,  .„.. 

15.13 
15.90 

2.72 
L88 

2.33 
2.68 

61.72 
57.33 

1.075 
1.077 

14.70 
1L52 

2.14 
L87 

8.28     58.64 
5.04     62.83 

L076 

84 

15 

LOOS 

87 

Sept.  7, 

17   -~. ...... .. 

12.57 

.99 

4.19 

32.36 

1.073 

13.61 

.68 

4.  81     45. 27 

L076 

88 

Sept.  7, 

17... 

8.97 

5.19 

1.04 

69.64 

1.059 

13.07 

2.83 

2. 09     61. 62 

L070 

verage  ............ 

16.02 

2.06 

2.98 

59.54 

L0832 

15.40  1L803  3.694  i  57.80 

L0802 

1 
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Average  results  of  analyses  of  thirty-six  varieties  of  sorghum  before  and  after  the  rainfall 

of  September  10  and  11. 


Before. 

After. 

....... ..................... per  cent.. 

16.02 
2.06 
2.98 

69.54 
1.083 

10.98 

15.40 

Glucose  .................................... 

:..do 

L80 

8olid* 

_ do 

8.09 

Juice............. ................. ............ ...... •»•..•••.•.•••...... ..do..... 

57.80 

L080 

lA'v^llAble  SUgAT  -r...*.*.....*.*..*r**-.*n«..a 

tier  cent.. 

9.90 

From  the  above  it  will  be  seen  that  the  results  of  this  storm,  as  shown 
in  these  analyses,  show  an  average  loss  of— 

Percent 

Sucrose 3.9 

Glucose : 12.6 

Juice 2.9 

Specific  gravity 3.6 

Available  sugar 9.8 

The  gain  in  solids  was  23.8  per  cent. 

The  above  results  are  rather  surprising  and  certainly  opposed  to  the 
view  generally  entertained.  Without  accepting  them  as  wholly  conclu- 
sive, it  must  be  remembered  that  they  are  the  results  of  a  very  large 
number  of  determinations  and  of  a  very  large  number  of  distinct  vari- 
eties. If  it  shall  hereafter  be  shown  that  such  a  result  invariably  fol- 
lows a  rainfall,  it  would  appear  that  the  explanation  is,  that  by  such 
rainfall  a  vigorous  growth  in  the  plant  is  excited  and  that  the  material 
for  this  rapid  development  of  the  plant  is  derived  from  the  stored-up 
food  (mainly  sugar  or  starch)  present.  This  would  account  for  the  loss 
in  sugar,  while  the  water,  being  simply  the  vehicle  for  transporting  such 
food,  is  evaporated  from  the  foliage  more  rapidly  than  it  is  absorbed  by 
the  roots. 

EFFECT  OF  FROST  UPON  SOBGHUM. 

For  the  purpose  of  learning  the  effects  of  frost  upon  the  sorghum, 
I  have  also  taken  the  average  of  the  analyses  of  each  of  the  sorghums, 
just  before  the  dates  of  the  first  frosts  of  October  6  and  11,  viz.,  those 
analyses  which  were  made  September  27,  and  October  3,  4,  5,  and  7, 
and  those  made  October  14, 15, 17,  and  18.  The  results  are  given  in 
the  following  table. 

Table  showing  effect  of  first  frosts. 


Just  before  October  6  and  11. 

Just  after  October  6  and  1L 

i 

O 

I 

1 

SOU 

eg 

5 

| 

1 

1* 

II 

PereL 

PereL 

PereL 

PereL 

PereL 

PereL 

PereL 

PereL 

16.24 

.87 

£.76 

64.28 

L078 

14.82 

L16 

4.60 

57.90 

1.078 

18.66 

1.89 

2.15 

6L18 

1.678 

14.12 

L18 

4.14 

57.98 

L076 

16.82 

LOS 

2.74 

44.54 

L087 

16.69 

L09 

5.11 

55.81 

L088 

1L85 

1.11 

8.05 

56.10 

1.068 

16.24 

L27 

4.20 

55.80 

L082 

12.58 

.70 

2.40 

61.31 

1-068 

14.65 

.40 

5.03 

57.44 

1.078 

15.86 

.98 

2.88 

58.06 

L082 

13.97 

3.28 

4.33 

62.07 

L084 

14.77 

LSI 

8.65 

59.89 

1.082 

lb  90 

L16 

8.73 

68.18 

L069 

17.22 

.95 

2.94 

48.46 

........ 

18.88 

2.44 

8.97 

55.23 

L084 

12.54 

2.12 

2.58 

61.19 

L070 

13.24 

L85 

8.45 

58.00 

1.D76 

17.88 

.51 

4.12 

58.02 

L090 

16.30 

.40 

3.80 

54.60 

1.<J&5 

16.89 

.      .42 

3.88 

57.25 

1.085 

16. 13* 

1  78 

4.87 

52.91 

L088 

17.40 

.78 

55.58 

1.089 

13.90 
14.72 

4.44 

2.50 

47.38 
68.99< 

L081 
L079 

16.57 

L.62 

8.14 

55.84 

L083 

L64 

18.15 

1.39 

4.40 

55.99 

L094 

13.55 

1.50 

3.59 

56.95 

L078 

16.68 

1.56 

4a  29 

1.089 

14  39 

1.73 
LOO 

2.93 
2.01 

58.07 
58.51 

1.081 
L082 

14.14 

2.60 

8.67 

46.29 

1.080 

15.25 

16.10 

.94 

4.20 

53.87 

1.085 

15,60 

1.80 

3.47* 

68.75 

1.085 

1&78 
1&77 

1.26 

4.01 

57.97 

L083 

12.41 

2.67 

1.81 

65.80 

1.069 

L72 

4.23 

55.99 

L084 

12^44 

8.02 

2.68 

60.34 

LOTS 
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Table  showing  effect  of  first  frost*— Continued. 


Jutt  before  October  6  and  1L 

Just  after  October  6  and  11. 

a 

0 

3 

1 
1 

8 
1 

J 

i 
s 

s 

I 

1 

5* 

0D* 

15.91 
14.65 
16.22 
1L70 
16.85 
14.86 
13.50 

L27 
2.31 
L66 
4.14 
1.20 
1.50 
1.43 

8.66 
3.11 
4.17 
2.74 
4.15 
3.27 
3.34 

61.72 
57.28 
57.98 
03.72 
56.77 
62.94 

1.082 
1.079 
1.088 
L07t 
1.085 
1.082 
L078 

9.45 
4.64 
10.19 
6.50 
7.27 
12.15 
1L69 

L58 
4.77 
2.46 
8.98 
1.07 
L92 
L28 

2.81 
2.61 
8.28 
2.97 
3.14 
1.98 
4.00 

02.71 
67.31 
56.11 
59.73 
64.03 
60.89 
59.51 

LOSS 
L048 
LOST 
L052 
L045 
1.071 
LOOS 

JLv'ge.15. 28 

1.41 

3.37 

54.82 

L0814 

12.91 

L82 

3.49 

5a  09 

L0738 

October  6  at 

rill. 

Befare. 

After. 

Sncrose..... ...... .......... 

15.28 
L41 
8.87 

54.82 
L081 

10.50 

12.91 

Glucose ..................... 

:..do 

L82 

Solid* .. 

do 

8.49 

Juice.... 

Aft 

58.09 

SpeclfloeraTity. ........ ....--- - 

L074 

AvaitflitlA  *iigar  TT. ..»,».... 

--TftAr<*mt.- 

7.6 

From  the  above  averages  it  will  be  seen  that  the  results  of  these 
frosts  show  an  average  loss  of— 

Percent 

Sucrose — 15.5 

Specific  gravity M 

Available  angar , 27.6 

And  a  gain  of— 

Peroent. 

Glucose 29.1 

Solids 3.6 

Juice 6.0 

The  above  results  accord  with  the  general  belief  as  to  the  injurious 
effects  of  frost  upon  the  cane.  It  would  appear  from  the  increase  in 
glucose  and  decrease  in  sucrose  that  the  effects  of  frost  were  to  produce 
an  inversion  of  the  sugar  present  in  the  juices  of  the  plant. 

If  we  consider  the  average  results  produced  in  a  few  of  the  different 
varieties  of  cane,  viz,  Mastodon  No.  24,  Honduras  No.  25,  Sugar  Cane 
No.  26,  WaHis's  Hybrid  No.  27,  White  Imphee  No.  28,  and  White  Mam- 
moth No.  7,  for  example,  we  shall  find  the  effect  even  more  marked. 
For  purpose  of  comparison  I  have  given  the  average  results  of  analyses 
of  the  above  varieties  by  themselves,  and  also  the  average  results  of 
several  other  varieties  by  themselves,  viz,  Early  Amber  No.  1,  Early 
Golden  No.  2,  White  Liberian  Nos.  3  and  4,  Black  Top  No  5,  African 
No.  6,  Regular  Sorgho  No.  9,  Link's  Hybrid  Nos.  10  and  11. 

Average  results  of  analyses  of  Nos.  7,  24,  25,  26,  27,  28,  made  just  before  and  just  after  ike 

frosts  of  October  6  and  11. 


Sucrose 

Glnooee 

Solids 

Juice 

Specifib  gravity., 
Available  sugar . 


,.  peroent 
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Average  results  of  analyses  of  Not.  1,  2,  3,  4.  5,.  6,  9. 10, 11,  wiadejust  before  and  just  after 
the  frosts  of  October  6"and  11. 


Before. 


After. 


Sucrose '. percent. 

Glucose - do.... 

Solids do.... 

Juice do — 

Specific /gravity 

Available  sugar percent. 


14.64 

16.06 

1.02 

L26 

2.90 

4.80 

54.66 

56.83 

1.078 

L082 

10.73 

0.42 

From  the  above  it  will  be  seen  that  the  effects  of  these  frosts  were  fai 
more  disastrous  upon  the  first  group  of  sorghums  selected  than  upon 
the  last  group,  for,  arranging  the  results  side  by  side,  this  difference  in 
effect  produced  is  readily  compared,  thus: 


First  group. 


Seoond  group. 


8iiorose percent 

Glucose do..., 

Solids do... 

Juioe do.... 

Speoiflo  gravity ■ 

Available  sugar percent 


Loss 
Gain 
Loss 
Gain 
Loss 
Loss. 


44.1 
26*8 

isTo 

6.0 
80.0 
69.8 


Gain. 
Gain 
Gain. 
Gain. 
Gain 


2.9 
22.5 
51.4 
2.3 
5.1 
12.1 


As  will  be  seen  from  the  above  statement,  there  is  practically  little 
effect  shown  by  the  frost  upon  the  several  varieties  of  sorghum  in  the 
second  group.  The  percentage  of  increase  in  glucose  and  solids  is  in 
feet  not  a  very  large  actual  increase,  while-the  percentage  of  sucrose  iu 
the  juice  is  slightly  more. 

It  is  more  than  probable  that  the  difference  in  the  effects  of  the  frost 
upon  the  two  groups  is  due  to  the  fact  that  in  the  case  of  the  second 
group  the  different  varieties  of  sorghum  were  those  pf  early  maturity, 
and  this  will  be  seen  by  reference  to  the  tables  of  analyses  of  these  va- 
rieties, which  will  show  that  for  a  Ion  tf  period  these  varieties  had  reached 
their  maximum  content  of  sugar,  and  in  fact  had  begun  to  fall  off  a  lit- 
tle; while,  as  will  be  seen  by  reference  to  the  tables,  the  members  of  the 
first  group  were  of  the  late  varieties,  and  their  full  development  had 
not  yet  been  attained,  for  their  content  of  sucrose  was  and  had  been 
gradually  increasing.  It  is  therefore  probable  that  while  the  plant  is 
in  its  immature  condition,  the  functions  of  growth  and  the  elaboration 
of  its  sugar  in  vigorous  action,  it  is  far  more  susceptible  to  the  ac- 
tion of  frost  than  after  full  maturity  has  been  attained.  Should  this 
prove  to  be  the  case  it  would  explain  the  injurious  action  of  frost  upon 
the  sugar  cane  of  Louisiana,  which,  owing  to  the  long  period  necessary 
for  its  full  development,  can  never  reach  that  condition  of  maturity  which 
would  render  it  comparatively  safe. 

The  above  results  will  enable  us  to  explain  the  very  conflicting  testi- 
mony of  sorghum-growers  as  to  the  effects  of  frost  upon  their  crops, 
many  having  experienced  no  evil  results,  while  others  have  found  the 
effects  of  frost  most  disastrous.  At  least  these  results  will  be  of  value 
in  guarding  us  from  drawing  too  hasty  conclusions,  siuce,  as  will  be 
seen,  a  reasonable  support  is  afforded  in  the  above  data  for  either  view, 
and  it  would  seem  wise  to  withhold  conclusions  until  more  facts  are 
accumulated. 
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AVAILABLE  SUGAR— MEANING  OF  THE  TERM. 

We  have  already  explained  the  meaning  of  this  term,  but  its  impor* 
tanoe  is  such  that  a  fuller  discussion  of  the  conditions  which  tend  to 
increase  or  diminish  the  amount  should  be  had,  since  although  the 
economical  production  of  molasses  of  a  good  quality  from  sorghum 
would  save  us  an  annual  importation  of  several  million  dollars'  worth, 
of  itself  an  amount  fully  justifying  any  reasonable  expense  of  investiga- 
tion looking  to  this  production;  yet  the  present  annual  importation  of 
sugar,  which  steadily  increases  in  amount,  makes  this  matter  of  sugar 
production  of  extreme  importance. 

VALUE  OF  THE  SUGAR  AND  MOLASSES  IMPORTED  IN  1879. 

In  1879  the  sugar  and  molasses  imported  reached  in  round  numbers 
the  amount  of  $76,500,000,  one-eighth  of  which  was  for  molasses,  a  sum 
requiring  considerably  more  than  the  aggregate  production  of  gold  and 
silver  of  our  mines,  which  in  1880  was  of  gold  $36,000,000  and  of  diver 
$39,200,000,  a  total  of  $75,200,000,  or  $1,300,000  less  than  sufficient  to 
pay  for  the  sugar  imported  the  previous  year. 

GENERAL  RESULTS  OF  ANALYSES  BEARING  UPON  THE  QUESTION  OF 

AVAILABLE  SUGAR. 

By  reference  to  the  table  giving  the  general  results  of  all  the  analyses 
of  the  several  varieties  of  sorghum  in  1879, 1880,  and  1881,  the  aggregate 
number  of  analyses  being  4,042  and  the  varieties  analyzed  being  about 
40,  these  results  having  been  obtained  from  as  many  distinct  varieties 
by  so  large  a  number  or  separate  analyses  made  in  successive  years,  the 
general  conclusion  reached  appears  established  beyond  question. 

It  will  be  seen  that  during  the  early  stages  of  development  of  these 
plant8,upto  and  including  the  sixth  stage,  the  available  sugar  is  given 
as  a  minus  quantity,  i.  en  the  amount  of  sucrose  in  the  Juice  is  less 
than  the  sum  of  the  glucose  and  other  solids.  It  will  also  be  seen  that 
in  the  seventh  stage  the  available  sugar  is  practically  none,  being  only 
.13  per  cent,,  and  this  stage  represents  the  period  when  the  seed  is  in 
the  milky  state.  It  is  then  obviously  absurd  to  expect  to  obtain  any 
sugar  by  working  up  the  crop  until  it  has  advanced  beyond  this  condi- 
tion toward  maturity. 

It  will  also  be  observed  in  the  table  that  during  these  early  stages 
the  amount  of  this  minus  available  sugar  remains  nearly  the  same,  the 
average  for  the  first  five  stages  being  — 3.22  per  cent.;  and  also  that 
the  available  sugar  after  it  first  appears  rapidly  increases  in  quantity, 
and  remains  practically  constant  through  the  several  subsequent  stages ; 
and  in  this  it  agrees,  as  will  be  seen,  with  the  development  of  the  su- 
crose, which,  at  a  certain  period,  is  very  rapid,  and  afterward  nearly 
constant  through  the  season,  while,  as  has  been  remarked,  the  sum  of 
the  glucose  and  solids  is  nearly  the  same  throughout. 

DANGER    OF   MIXING  IMMATURE  WITH   MATURE   CANE  IN  WORKING. 

It  is  of  greatest  practical  importance  also  to  consider  the  effect  of 
mixing  immature  with  mature  canes  in  the  working.  If,  for  example, 
a  ton  of  sorghum  in  the  tenth  stage  was  mixed  with  an  equal  quantity 
in  the  third  stage,  and  the  mixed  juices  together  boiled  to  a  sirup,  it  is 
doubtful  whether  any  sugar  would  be  obtained,  for,  as  will  be  seen,  the 
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first  lot  would  yield  a  juice  having  4.49  per  cent,  of  available  sugar,  the 
second  lot  of  juice  would  have  — 3.24  per  cent.,  and  the  mixed  jaice 
would,  of  course,  have  but  .62  per  cent,  available,  so  small  a  quantity 
as  to  be  practically  valueless.  It  is,  then,  to  be  remembered  that  for 
the  purpose  of  sugar-making  every  unripe  cane  allowed  to  go  to  the 
mill  is  not  only  worthless  in  itself,  but  far  worse  than  worthless,  since  it 
causes  the  loss  of  sugar  otherwise  available. 

This  fact  will  more  clearly  appear  if  the  necessary  calculations  are 
given  of  the  results.  Supposing  that  the  mill  gives  60  per  cent,  of  the 
weight  of  stalks  in  juice;  we  should  then  have  1,200  pounds  of  juice 
from  each  ton  of  stalks,  and  the  former  would  give  4.49  per  cent,  of 
sugar,  or  53.88  pounds,  while  the  latter  would  give  — 3.24,  or  minus 
38.88  pounds,  the  difference  being  15  pounds  of  sugar  from  the  two 
tons  of  stalks,  equal  to  .625  per  cent  of  2,400  pounds  of  juice. 

We  thus  see  that  by  mixing  in  the  immature  canes  we  really  obtain 
only  about  one-fourth  the  sugar  which  .the  one  ton  of  good  cane  would 
have  yielded  alone. 

The  above  facts  are  practically  understood  by  the  sugar-planters  of 
Ouba  and  Louisiana,  for  they  are  careful  to  cut  off  and  leave  upon  the 
field  the  upper  and  immature  portion  of  the  sugar  cane,  knowing  by 
experience  that  by  sending  it  to  the  mill  it  results  in  actual  loss  in  their 
product  of  sugar. 

That  their  practice  is  entirely  justified  by  the  results  of  analysis  will 
be  seen  by  reference  to  the  table  below,  which  represents  the  average 
results  in  each  case  of  four  analyses  of  the  juices  from  the  butt,  the 
middle,  and  the  top  of  three  varieties  of  sugar  cane  grown  in  Louisiana. 

Table  showing  relative  value  of  different  parte  of  sugar-cane  etalk, 


Butt 

Middle 

Top. 

Suoroeo... ..................... ........ 

......................TXTT  OtOt.. 

15.86 
.75 
.24 

14.37 
1.068 

12.95 
L42 
.68 

10.85 
1.061 

8.21 

QtncoM... 

._do 

8.68 

Solids  

do 

123 

Avftifabfo  mfsftT 

do 

—2.70 

Spfwiflo  gravity  ............................... .,.........._*...  .  ...... 

1.038 

From  the  above  results  there  would  seem  to  be  in  the  immature  sugar- 
cane  top  a  close  resemblance  to  the  immature  stalk  of  sorghum,  and 
yet  the  analogy  ceases  so  soon  as  the  sorghums  have  attained  foil  ma- 
turity, for,  as  the  results  of  very  many  analyses  show,  there  is  practi- 
cally no  difference  in  the  juice  from  the  upper  or  lower  half  of  the 
sorghum  stalks. 

This  difference  is  probably  due  to  the  fact  that,  owing  to  the  short 
season,  comparatively,  it  is  impossible  for  the  sugar  cane  to  reach,  even 
in  Louisiana,  a  condition  of  full  maturity. 


DANGER  FROM  SUCKERS. 

It  is  important  also  to  remember  that,  owing  to  the  tendency  of  sor- 
ghum to  send  up  suckers  from  its  roots  from  time  to  time  during  the 
season,  there  is  the  liability  of  having  in  the  crop  canes  of  every  stage 
of  development,  and  the  injurious  effect  already  shown  is  sure  to  result. 
It  is  therefore  necessary,  in  order  to  secure  the  best  results  in  the  pro- 
duction of  sugar,  to  see  to  it  that  either  the  growth  of  these  suckers  be 
prevented  by  removing  them  from  time  to  time  during  the  season,  or 
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that  they  be  thrown  aside  when  the  crop  is  harvested  as  worthless  ex- 
cept for  the  production  of  sirup. 

To  demonstrate  this  point,  the  plat  of  sorghum,  as  has  been  already 
described,  was  divided  into  two  nearly  equal  parts,  and  from  the  one 
portion  the  suckers  were  removed  as  fast  as  they  appeared,  while  they 
were  allowed  to  grow  upon  the  other  portion. 

The  difference  in  the  results  of  the  above  treatment  is  manifest  in  the 
following  table,  which  gives  the  weight  of  crop  and  the  analyses  of  the 
juices  from  the  suckered  and  unsuckered  canes: 

Comparative  result*  from  suckered  and  unsuckered  sorghum. 


! 


Wnlpht  nf 
fttrf pptnl  [ttatka    Per  cent.,  of 


I 

3 

e 

7. 

9 

10 ., 

11 

«., 

13. 

10 

m 

17... — 

18 

Iff 

20 

23 

24 

25 

20 

27. 

28 ,. 

20 

30.  .-.. 

ai |  j2*;m 

33 |  111,128 

33 13,800 

34 1  10,077 


per  acre, 


CO 


21,  074 

n,  -jo  i 

17,  OOfl 
li  330 

n,B4a 
w;aa7- 

33,  833 

17.  B03j 
21,  383j 

33,041] 
20, 7oo 
32, 103 

18,  o*:. 

20,  4ci 
20,  6 13 
■Jt  l-r, 
30,  634 
20,  447 

^Gr  aisa 
2i,»ia 
90,  (Wi 
27,970 
27,  TOO 
33,  53N 
24.440 
17,  215 
17,184 
10.  382 
10,750 

10,  44  fl 


jaJce* 


34,757 
34,007 

26,  420 

20,  512 
33,  003 
3MM 

27,  ;<73| 

is,  siro 

21.  1041 

28,  ft30 
20,702 

30,  Iril 

2l,2,r 
21.050 
20, 2  N 

31,  070 

23,  5M 

:ui..^i 

20,244 
33, 707 
30,034 
20,  04C1 
2B,  041 
31.447 
10,  677 
2*1,  0,i6 
18,  52^ 
18,  13ft 

24.  05M 
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12.717 
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lftS77 


/. 
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48.3 
43.1 

«..:. 
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46.3 
60.0 
48,1 
51.6 
40.8, 
41.nl 
48,8 
51,5 
40.0 
SBL 1 
46.3 
53.4 
48.2 
50.0 
47.3 
50.0 
50.2 
50.2 
52,0 
50.5 
40,  8 
55.  0 
5a  3 
40.1 
48.8 
47.2 
53.1 
37.0 
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40. 
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5L 

;.2 

s& 

.vi. 

K 

40. 
45, 
44. 
30. 
0 
II 

41 

44. 
44 

fit 

M. 
Si 

:-i. 

M 
§& 

51 
Eft. 
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gravity  of 


a 


i  L 


o*7 
I  is  ^ 

dm 

1-74 
Off 
071 

0751  t 
071    1. 

086  I. 

087  1. 
i>KJ    J. 

o:ri  i. 

074!  1. 
071  1- 
070  1. 
078  1. 
0*1  1. 
078,  L 


Per  cent, 
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juice. 


1.38 
085  1,37 
L&7 
L27 
122 
1.07 
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1  l 

4  1 

0  1 
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From  the  preceding  table  it  will  be  seen  that  while  the  average  crop 
was  the  same  from  the  suckered  and  unsuckered  plats,  and  the  per- 
centage of  juice  also  practically  the  same,  the  composition  of  the  juice 
varied  very  widely,  and  in  every  particular  was  strongly  in  favor  of  the 
suckered  stalks,  so  far  as  the  production  of  sugar  is  concerned. 


REPORT  OF  THE   CHEMIST. 


465 


The  average  results  of  the  thirty-four  varieties  show  the  relative  com- 
position of  juices  to  be  as  follows: 


Sackeied. 


Unsuck- 
ered. 


Ratio. 


Specific  gravity 

Socroee ? percent 

Gtaeoee -.do.. 

Solids do.. 

Available  sugar... *% do.. 

Stripped  atalka 

Juioe percent 


1.075 

18.17 

2.14 

3.10 

8:08 

22,525 

48.9 


L059 
10.56 
2.05 
3.58 
4.40 
22,580 
4a  9 


100  j  7a  7 
100*:  80.1 
100  :  137. 9 
100  :  115. 5 
100  :  55. 6 
100  :  100. 3 
100  :  102. 0 


It  will  be  seen  that,  although  there  is  a  much  greater  amount  of 
glucose  and  solids  in  the  juice  of  the  unsuckered  canes,  the  specific 
gravity  is  less,  and  the  sucrose  is  a  fifth  less,  while  the  available  sugar 
is  only  55.6  per  cent,  of  the  amount  present  in  the  juice  of  the  suckered 
stalks. 

By  reference  to  the  table  it  will  be  seen  that  several  of  the  varieties 
show  no  difference  between  the  suckered  and  unsuckered  portions,  while 
in  fact  some  of  them,  as  Nos.  1,  2, 18,  show  an  amount  of  available 
sugar  greatest  in  the  juice  of  the  unsuckered  canes.  The  explanation 
of  this  is  probably  that,  owing  to  the  fact  that  these  varieties  had  so 
long  reached  maturity,  while  the  more  advanced  suckered  canes  had 
begun  to  foil  off  in  their  content  of  sugar,  the  unsuckered  portions 
of  the  cane  were  largely  composed  of  suckers  which  had  themselves  had 
time  to  reach  their  complete  maturity,  and  consequently  they  had 
brought  up  the  average  of  the  juice  rather  tfoan  to  have  lowered  it 

It  is  also  to  be  observed  that  in  the  case  of  several  of  these  varieties 
we  have  results  fairly  comparable  with  what  might  be  expected  upon  a 
large  scale,  for  although,  as  has  been  already  stated,  the  analyses  made 
during  the  season  in  tne  laboratory  were  of  stalks  taken  from  the 
suckered  portion  of  each  variety,  and  although  exactly  one-sixth  part  by 
actual  weight  on  an  average  was  taken  from  each  variety,  and  that 
whenever  a  stalk  was  cut  down  there  would  spring  up  suckers  in  its 
place,  which  were  included  in  the  final  cutting,  generally,  as  we  have 
seen,  with  the  effect  to  lower  the  average  sugar  content,  it  is  yet  true 
that  many  of  these,  as  we  may  term  them,  culled  rows  gave  averages 
in  sugar  fairly  comparable  with  the  average  results  from  our  Louisiana 
sugarcane. 

The  average  of  Nos.  I.  2,  3,  4, 10, 11, 12,  in  available  sugar,  is  12.53 
per  cent,  of  the  juice.  The  average  crop  of  stripped  stalks  per  acre 
actually  obtained-  of  these  seven  varieties  was  26,667  pounds. 

A  good  mill  would  give  60  per  cent,  of  juice,  or  16,000  pounds,  and 
12.53  per  cent,  of  this  amount  would  give  2,005  pounds  of  sugar  per 
acre  as  the  average  product  to  be  expected  from  the  results  obtained. 


METHOD  OP  ANALYSIS. 

It  is  obviously  of  the  first  importance  that  the  results  of  analyses 
given  should  have  been  obtained  by  reliable  methods.  The  analytical 
work  this  year  has  been  performed  practically  by  the  same  methods 
employed  in  1879  and  1880,  and  every  precaution  has  been  taken  to 
guard  against  error  and  to  control  the  results. 

In  the  first  place,  it  may  be  remembered  that  each  assistant,  in  the 
routine  work  assigned  him,  was  necessarily  free  from  all  prejudice  as  to 
what  result  he  was  to  expect,  for  each  sample  of  juice,  sirup,  or  cane 
30  AG 
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examined  was  known  only  by  a  number,  and  this  was  known  only  to 
one  who  himself  performed  no  analytical  work. 

Every  questionable  result  was  at  once  repeated,  and  many  duplicate 
samples  of  juice,  under  different  numbers,  and  without  the  knowledge 
of  any  of  those  engaged  in  the  analysis,  were  from  time  to  time  analyzed. 

Each  new  lot  of  either  of  the  reagents  employed  in  analysis  was  cure- 
fully  tested,  and  indeed  nothing  was  omitted  which  would  tend  to  ac- 
curacy in  work. 

The  following  table  shows  the  the  results  of  many  duplicate  analyses 
of  juices  made  during  the  season.  It  will  be  seen  that  the  agreement 
is  generally  very  close,  with  very  few  exceptions. 

Those  familiar  with  chemical  methods,  and  considering  the  vast 
amount  of  work  actually  performed  in  these  tfhalyses,  are  aware  that 
absolute  accuracy  is  not  to  be  expected,  but  whatever  errors  there  may 
be  are  certainly  within  very  narrow  limits,  and  the  general  results  fur- 
nished in  the  foregoing  analyses  may  be  confidently  relied  upon  as  being 
practically  near  approximations  to  the  truth. 

IMi  of  duplicate  tot  made  in  soigkum  analyst*,  1881. 


Number  of  analyst*. 


861 

«::::::::::::::::::::::::::::::::::: 

378 

886 

412 

487 .... 

413 

486. 

416 

434 

418 

438 

417 

432 ^ 

424 *. 

488 

428 

431 

427 

440 

429 

435 

430 

438 

441 x.. 

452 

448 1 

445 

446 

455 

447 

451 I 

440 

457 * 

466 

468 

467 

461 

470 : 

468 

476 

462 

472 


15.48 


5.86 


2.68  ! 
2.75  | 
2.61  I 
2.61 
0.12 


L045 

L047 
1.035 
1.030 
1.046 


2.05 

1.064 

2.17 

1.063 

3.86 

1.061 

4.21 

1.060 

2.78 

1.041 

2.81 

1.040 

2.72 

1.049 

2.84 

1.047 

2.08 

1.047 

2.84 

1.047 

6.17 

6.22 

LQ54 
1.054 

3.10 

1.044 

8.49 

1.043 

5.44 

1.044 

5.77 

1.044 

5.16 

1.039 

5.47 

1.039 

5.83 

1.036 

6.03 

1.036 

3.02 

1.058 

2.82 

1.057  ! 

2.38 

1.047  i 

2.42 

1.047  ! 

2.61 

1.046 

2.  GO 

L.046 

5.  05 

1.045 

5.86 

1.046 

5.36 

1.040 

5.44 

1.040 

2.62 

1.048 

2.15 

1.040 

1.50 

1.041 

1.50 

L041 

3/51 

1.034 

8.30 

1.034 

2.34 

1.043 

2.25 

1.043 

.03 

1.044 

** 


2.47 
2.54 
2.04 
2.46 
-1.42 

2.26 
L84 
1.91 
2.00 
2.06 
2.08 
2.22 
0.71 
2.36 
2.32 
2.77 
1.75 
2.49 
2. 42 
'1 24 
2.06 
1.46 
1  49 
1.50 
195 
2.75 
2.87 
5.98 
2.67 
2.75 
3.01 
2.41 
L34 
2.71 
2:79 
4.76 
6.79 
4.45 
4,96 
3.80 
4.03 
4.29 
4.2" 
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List  of  duplicate  test  made  in  $orgkum  anatytit,  1881— Continued. 


Number  of  analysis. 


©  a 

H 

p 

I* 


If 


ft 


2 


4m 

491 
490 
489 
493 

485 
496 
487 
500 
488 
583 

586 

5*4 
587 
590 
;>96 
r,9l 
613 
620 
619 
609 
631 
634 
637 
633 
665 
662 
670 
673 
678 
680 
683 
679 
765 
773 
771 
766 
791 
788 
795 
786 
804 
811 
803 
810 
818 
824 
826, 
828 
834 
836 
833 
842 
831 

847 
8.Y7 
849 
Mil 
Wl 
KTHJ 
879 
890 
883 
891 
806 
905 
!*01 
006 
948 
952 
930 
953 
964 


5.34 

5.17 

5.92 

5.64 

4.58 

4.02 

a  51 

4.29 

6.27 

5.81 

9.45 

9.47 

4.68 

4.36 

7.58 

8.03 

7.66 

1L41 

12.06 

12.70 

12.25 

4.43 

4.19 

3.84 

3.88 

6.99 

7.32 

10.23 

9.55 

15.05 

15.15 

12.44 

12.22 

12.79 

12.46 

12.07 

10.93 

10.15 

9.64 

12.15 

10.66 

5.29 

5.16 

8.42 

8.26 

9.20 

13.60 

11.45 

13.43 

15.73 

15.87 

15.62 

16.  C7 

23.66 

23.15 

11.62 

11.74 

11.50 

11.48 

13.83 

14.  28 
6.10 
6.48 
7.44 
7.28  , 

14. 12 
14.03 

15.  29  , 
15.07 
16  <)G 
15.40 

5.20 
5.42  , 
16.90  1 


5.71 


4.15 
4.25 


1.75 

5.27 

5.36 

9.09 

8.84 

4.23 

4.24 

7.02 

a  98 

7.02 

12.21 

11.22 

10.67 

10.65 

4.01 

3.72 

3.02 

3.11 

7.60 

7.30 

9.60 

a  93 

14.67 

14.82 

12.14 

12.12 

12.19 


10.33 
10.27 
8.88 
8.88 
9.73 
9.72 
&  09 
4,73 


7.90   ; 

a  56  > 
a  69  I 


15. 14 
15.31  ' 
15.53  , 


23.16  I 

11.51  I 

ilea ; 

10.77 
10.76 
13. 15  i 


6.37  ; 
6  49  , 
6.63  ' 
6.60  I 

13  60 

14.21  1 

14  19 


15.07 
5.26 


8.66 
3.66 
2.18 
2.11 
2.63 
2.53 
a  66 
3.M 
3.24 
a  16 
1.42 
1.39 
2.64 
2.70 
2.68 
2.86 
2.77 
4.03 
4.15 
2.73 
2.70 
6.14 
5.21 
6.24 
6.25 
2.20 
2.32 

a  83 

2.17 
1.04 
L10 
1.98 
L96 
2.06 
2,03 
1.39 
1.80 
4.29 
4.47 
8.63 
a  67 
2.28 
2.42 
4.42 
4.52 

l!  46 

1.30  ; 

1.21 
1.69  i 
1.69  I 
1.69; 
1.78  ' 
.19.1 

2.38  1 
2.36  i 

{.Si 

3  49  : 
3.49  i 

0  yt  ' 

2.:S  i 

2.  «-2 

1.90 

1.5U 

1.56 

1.87 

1  Ml 

l.:* 

1.01 


1.045 
1.043 
1.039 
1.039 
1.037 
1.038 
L041 
L040 
1.045 
L046 
JL055 
1.055 
L039 
1.040 
1.049 
1,049 
1.050 
1.069 
1*069 
1.064 
1.064 
1.044 
1.043 
L045 
1.044 
1.049 
1.049 
1.054 
L054 
L079 
1.079 
1.069 
L069 
1.071 
L071 
1.064 
1.064 
1.062 
1.062 
1.065 
1.065 
1.040 
1.040 
L055 
1.058 
1.050 
1.049 
1.078 
1.077 
1.082 
1.082 
1.082 
1.083 
1.074 

1.062 
1.062 
1.000 
1.061 
1.078 
1.077 
1.049 
1.049 
1  044 
1.0*3 
1.078 
l.oxo 
1.U76 
1.070 
1.  078 
1. 1'78 
1.0*2 
1.042 
L087 


a  io 

2.92 
2.23 
3.07 
2.72 
2.90 
8.8S 
2.63 
2.21 
3.12 
4.63 
4  92 
3.66 
8.51 
1.65 
L16 
L76 
JL63 
0.95 
0.63 
1.55 
2,49 
2.58 
2.31 
1.74 
a  05 

— L5B 

—0.78 
2.74 
2.72 
2.48 
2.65 
2.54 
2.42 
2.78 
L58 
2.90 
1.60 
1.99 
0.51 
2.21 
2.33 
2.6.1 
2,04 
2.15 
1.81 

—2.48? 
a  03 
4.31 
2.54 
2.64 
2.66 
2.69 

—0.39 

1.98 
1.90 

2.  54 
2.07 
3.14 
2.7« 
4.18 
3.70 
2-55 
2.41 
1.9* 
387 

3,  42 

2  GO 
2.  61 
2.  21 

3  99 
3.02 
3.21 
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IMi  of  duplicate  test  made  in  sorghum  analysis,  1881— Continued. 


Number  of  analysis. 

h 

?! 

e 

li 

I 

CO 

n 

S71 

16.96 
12.57 
1L17 
13.96 
13.66 
15.80 
15.96 
15.67 
16.53 
9.65 
9.42 
18.05 
17*20 
13.86 
14.40 
16.00 
15.64 
1L77 
8.97 
9.54 
9.79 
14.27 
14  60 

1.67 
1.76 
2.46 
3.22 

1.085 
1.061 
1.061 
1.075 
L074 
1  078 
1.077 
1.085 
L-083 
1.065 
L066 
1.089 
L088 
L080 
1.080 
1.083 
L083 
1.059 
1.059 
1.065 
1.065 
L073 
L073 

3  02 

905 

LOS 

072 

10.49 

15.26 
12.97 
14.69* 

L63 
2.89 
1.90 
3.01 
2.30 
6.73 
6.78 

976    • - 

1001 

974       .............................. 

1.21 
1.47 
L70 
L27 
5.57 
5.45 
L21 
1.55 
3.00 
3.00 
1.73 
1.78 
5.19 
5.19 
4.93 
5.28 
1.61 
1.51 

1002 

1012 

1017 

1016 

&86 
9.02 
17.10 

5.06 

1018 

5.76 

iou> 

3.28 

8.67 

1047 

1030 — 

8.14 

1048..... 

**"i5."8s" 
15.14 
7.41 
7.34 
9.03 
8.23 
12.92 
13.78 

8.06 

1065 - 

2.40 

1067 

2.89 

1000   *■ 

1.92 

1068 • —  . 

L04 

1001   • 

3.41 

1101 

2.11 

1090 

2.51 
3.46 

THE  ANALYTICAL  PROCESSES  FOR  THE  EXAMINATION  OF  THE  CANES. 

One  or  more  stalks  of  the  variety  of  sorghum  to  be  examined  were 
selected  in  the  experimental  field,  and  after  recording  the  stage  of  de- 
velopment and  general  appearance  of  the  canes  a  number  was  affixed 
by  which  they  could  be  distinguished  during  the  remainder  of  the  ex- 
amination. After  being  cut  and  brought  to  the  laboratory,  the  length 
of  the  stalk  from  butt  to  the  extremity  of  the  head,  its  entire  weight, 
and  diameter  &t  the  butt  were  taken.  It  was  then  stripped  and  topped, 
•  as  in  the  usual  way  of  preparation  for  the  mill,  and  again  weighed.  The 
4« stripped  stalk"  was  then  expressed  in  a  three-roll  mill,  and  the  juice 
collected  in  a  weighed  flask  and  weighed  to  determine  "per  cent,  of 
juice"  in  the  stripped  stalk.  The  specific  gravity  was  determined  with  a 
piknometer,  after  an  interval  of  an  hour  to  allow  the  escape  of  air  bub- 
bles and  the  subsidence  of  suspended  starch.  For  the  determination  of 
the  "total  solids"  in  the  juice  2cm3-  were  accurately  measured  into  a 
weighed  porcelain  dish  6  to  !<**•  wide  and  L5  to  2cm-  deep,  the  bottom  of 
which  was  previously  covered  with  coarse  sand  to  a  depth  of  .75*™*  to 
insure  complete  desiccation.  After  twelve  to  fourteen  hours'  drying  at 
85°  to  90°  C,  there  was  no  further  loss  of  water.  The  weight  of  the 
residue  in  grams  divided  by  twice  the  specific  gravity  gave  the  per  cent 
of  "total  solids." 

For  the  determination  of  glucose  and  sucrose,  lOO*"*-  of  the  juice,  were 
taken  and  defecated  by  the  addition  of  25oma-  of  solution  of  basic  acetate 
of  lead  in  water.  The  filtrate  from  the  lead  precipitate,  which  was  per- 
fectly clear,  was  in  many  instances  polarized  and  then  devoted  to  the 
methods  of  volumetric  analysis.  Owing  to  the  degree  of  dilution,  every 
xocu.3.  0f  filtrate  represented  8cin3-  of  juice. 

For  the  determination  of  glucose  lO0"3*  of  the  filtrate  were  taken;  for 
sucrose,  5™*:    The  portion  for  glucose  was  diluted  with  about  50  to  75cmX 
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of  water  and  about  the  same  amount  of  Fehliug's  solution  added.  The 
porcelain  dish  containing  the  whole  was  placed  upon  a  water  bath  kept 
at  such  a  temperature  by  steam  that  the  liquid  in  the  dish  rose  to  about 
75°  C,  but  no  higher.  After  an  interval  of  thirty  minutes  the  dish  was 
removed  and  allowed  to  codl.  The  portion  for  sucrose  was  diluted  with 
about  lOO*™3*  of  water,  S^^'of  hydrochloric  acid  (sp.  gr.  1.06)  added,  and 
tlfle  mixture  heated  in  a  porcelain  dish  on  a  steam  oath  for  a  half  hour,  the 
temperature  not  rising  above  90°  C.  The  inversion  being  complete,  an 
excess  of  Fehling's  solution  was  added,  depending  in  amount  on  the 
maturity  of  the  cane,  and  the  liquid  allowed  to  remain  thirty  minutes 
longer  on  the  btith,  after  which  it  was  removed.  When  the  suboxide 
of  copper  had  completely  settled,  in  the  case  of  both  sucrose  and  glu- 
cose, the  supernatant  liquid  was  decanted  into  a  beaker  placed  in  front 
of  each  dish,  and  hot  water  was  poured  over  the  suboxide.  This  process 
was  repeated,  pouring  the  first  liquid  decanted  into  a  second  beaker, 
and  so  on  until  it  could  be  poured  away  free  from  any  oxide,  and  the 
original  dish  was  nearly  free  from  alkali.  All  the  wash  waters  were 
then  passed  in  order  through  a  filter,  taking  care  to  bring  as  little  as 
possible  of  the  suboxide  upon  the  filter. 

The  suboxide  on  the  filter  and  in  the  beakers  was  dissolved  in  an  acid 
solution  of  ferric  sulphate,  free  from  nitric  acid  and  ferrous  salt,  or  more 
conveniently  in  an  acid  solution  of  ammonia  ferric  alum  (which  is  more 
easily  obtained  free  from  impurities),  and  poured  upon  the  suboxide  in 
the  original  dish.  All  the  copper  suboxide  being  dissolved,  it  is  brought 
into  a  liter  flask,  diluted  with  water  to  about  500°m3'  and  acidified 
strongly  with  sulphuric  acid.  It  is  then  ready  to  be  titrated  in  the 
usual  manner  for  the  amount  of  reduced  iron,  the  number  of om3.  of 
permanganate  used  giving  easily  the  weight  of  glucose  represented 
by  the  suboxide  of  copper,  as  shown  in  our  report  for  1879,  p.  66. 

In  order  to  determine  what  errors  there  may  have  beeh  in  estimating 
glucose  and  sucrose  by  this  method,  the  following  experiments  were 
carried  out  Every  portion  of  Fehling  solution  used  was  heated  by 
itself  in  the  steam  bath  for  an  hour  to  determine  if  it  remained  unre- 
duced in  absence  of  sugar.  In  all  cases  it  was  quite  unchanged.  Sev- 
eral solutions  of  dry  granulated  sugar  containing  about  .10  per  cent,  of  + 
impurities  were  made  of  such  a  strength  that  every  5CIu3*  contained 
.5000  gram  of  pure  sucrose,  or,  on  inversion,  .5203  of  invert  sugar. 

Of  solution  No.  1,  four  portions  were  measured  out  of  5om3-  each  and 
submitted  to  the  usual  course  of  analyses,  with  the  following  result: 


*6 

1 

*6 

I 

Experiment. 

| 
2 

I 

♦J 

s 

t      \      a 

s       I 

fe 

H 

w 

.5263 
.5263 
.  5203  ' 

.5263  ! 

i 

cu 

No.1 « 

104.2 
103.4 
104.4 
104.5 

.5210 
.  5170 
.5220 
.  5223 

9a  99 

No.  2 > 

9H.24 

No.  8 

99. 18 

N«4 

99.28 

Average 

08.03 

The  specific  gravity  was  found  by  the  piknometer  to  be  1.034.  The 
solution  contained,  therefore,  9.67  per  cent,  ot  sugar.  By  titration  we 
find  9.57  per  cent,  of  sugar,  and  polarization  of  the  solution  gave  9.63 
per  cent,  of  sucrose. 
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Of  the  solution  No.  2,  nine  portions  were  taken  of  «V"*  each,  to 
six  of  which  (Nos.  1-6)  5cmX  of  the  usual  dilute  acid  were  added,  and 
to  the  remaining  three,  lO01*3- ;  otherwise  the  usual  course  of  analysis 
was  pursued.  The  entire  lot  was  carried  through  simultaneously  on 
the  same  steam  bath.    The  results  were  as  follows: 


4 

Experiment. 

h 

6 

1 

3 

1 

* 

I 

& 

i 

1 

No.  1 

104.6 
105.3 
166.6 
108.3 
107.4 
108.1 
104.6 
104.4 
106.2 

.6236 
.6266 
.5330 
.5415 
.5870 
.6405 
.5230 
.5230 
.6260 

90.28 
100.16 
101.26 
102.88 
102.02 
102.70 
00.38 
96.18 
88.94 

ft  00 

^lo.2 

8.67 

No.  3 '. 

8.79 

No.  4 

9.95 

No.  5 

9.88 

No.  6 

8.88 

NaT 

8.61 

No.  8 , 

8.68 

No.  9 *. 

8.68 

Arerege ............. 

100,74 

a  74 

The  specific  gravity  was  found  to  be  1.034  and  the  per  cent  of  sugar 
in  the  solution  was  therefore:  By  calculation,  9.67:, by  titration,  9.74. 
An  estimation  of  total  solids  gave  9.70  per  cent.  The  addition  of  the 
larger  amount  of  acid  apparently  had  the  effect  of  lowering  the  per 
cent,  of  sucrose  found.  In  no  case  was  the  error  in  the  final  result  suf- 
ficiently large  to  be  of  account  in  work  on  such  a  large  scale. 

Fifteen  portions  of  50ln3-  each  were  taken  from  solution  No.  3.    Its 
specific  gravity  was  1.035,  and  the  per  cent,  of  sucrose  9.66. 
.    Submitted  to  analysis  in  the  usual  way,  the  results  were: 
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Experiment. 

P 

! 
I 

s 

1 

CO 

i 

i 

•*» 

1 
I 

No.  1 

107.0 
108.0 
106.0 
106.0 
1*17.0 
100.0 
1U8.7 
106.8 
106. 3 
106.5 
106.8 
106.3 
106.0 
104.0 
105.3 

.6350 
.6400 
.5300 
.5300 
.5350 
.5300 
.5435 
.5340 
.5315 
.5325 
.5340 
.5315 
.5300 
.  5245 
.5205 

.6082 
.5130 
.60H5 
.5035 
.5082 

9.82 

No.  2 

ft  91 

No.  3 

9.73 

No.  4 

9.73 

No.  5  

o  «2 

No.  6 

.5035  i        9.73 

No.   7 

.5163  ,        9.98 

No.  8 

.5073           9.80 

No.  9 

.6049  '        9.76 

No.  10 ~. : 

No.  U 7. * 

.6059',        9.78 
.5073          9.80 

No.  12 

.5049  '        9.76 

No.  13  

.5035          9.73 

No.  14  

.4983           9.63 

No.  15 

.6002           9.66 

Avorajro 

pr. 

Hy  calculation . 
liy  titration 


ft96 
9.77 
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The  results  of  thirty  determinations  may  be  stated  as  follows : 

Peroent. 

Bugar  solution  containing 9. 67 

No.  I.  Four  determinations,  by  titration  (average) 9.57 

No.  2.  Nine  determinations,  by  titration  (average) • 9.74 

No.  3.  Fifteen  determinations,  by  titration  (average) 9.77 

No.  1.  One  polarization ...9.63 

No.  2.  One  determination  of  total  solids 9.70 

The  lowest  result  was 9.£0 

The  highest  result  was 9.98 

It  may  be  assumed,  therefore,  that  the  greatest  error  is  not  mare  than 
minus  one-tenth  or  plus  three-tenths  of  one  per  cent,  which,  In  the  work 
under  hand,  cannot  be  considered  excessive. 

In  order  to  have  a  check  on  the  process  when  applied  to  juices  as 
well  as  pure  sugar  solutions,  polarizations  were  made  in  a  large  number 
of  cases.  Where  the  percentage  of  glucose  or  of  invert  sugar  was  small, 
the  agreement  was  close;  but  in  the  presence  of  these  sugars  the  results 
naturally  fell  below  those  by  titration,  the  latter  being  more  correct 
The  following  table  gives  a  series  of  observations  : 


Corn  Juices. 


i 


3 
I 


1837 

10.60 

38 

'     192 

39 

0.74 

41 

0.81 

42 

7.08 

43 

7.48 

44 

3.02 

45 

11.54 

*46 

4.81 

*47 

1.50 

1848 

8.28 

*52 

lLtO 

S3 

9.93 

54 

9.48 

55 

8.75 

66 

0.04 

57 

9.46 

58 

7.83 

79 

0.41 

80 

5.84 

81 

0.G6 

! 


0 
00 


10.41 
8.58 
6.64 
0.72 
7.09 
7.02 
3.10 

11.72 
5.85 
2.71 
1.82 
8.70 
9.81 
9.11 
8.56  ! 
6.89  I 
9.48 
7.29  i 
0.74  I 
0.19  ! 
5.97  t 


Sorghum  juices. 


4.57 
4.56 
1.92 


I 


4 
a 

J 


2000 

8 

9 

*10 

14 

15 

10 

18 

•22 

24 

2027 
28 
29 
31 
32 
33 
34 
35 
36 
37 


i 


M 


13.50 
14.24 
14.80 
14.70 
10.84 
10.20 
10.20 
10.73 
4.48 
12.88 
11.90 
14.21 
13.32 
13.20 
11.36 
13.36. 
13.90 
12. 13 
12.  56  . 
12.46  I 
12.55  I 


i 
I. 


13.61 
14.48 
14.92 
15.49 
10.50 
10.00 
10.01 
11.22 
0.39 
13.00 
11.70 
13.02 
12.79 
13.10 
11.74 
18.54 
14.  05 
12.09 
12.52 
12.77 
12.91 


2.10 
1.35 
.84 

.59 
1.44 
1.41 
1.47 
L04  1 
2.16 
L07 
L95 
1.74 
2.13 
1.23 
L27 

.97 
1.09 
1.82 
2.18 
2.01 
2.34 


i 

9 

i 


2039 
40 
41 
42 
43 
•44 
50 
51 
52 
♦53 

2054 
55 
56 
57 
58 
69 
60 
61 
62 
04 
05 


12.66 
1194 
12.28 
12.83 
12.86 
13.26 
12.86 
18.66 
18.48 
12.51 
12.88 
12.43 
12.08 
12.80 
12.40 
13.06 
12.58 
13.60 
12.18 
1L88 
13.26 


12.80 
13.21 
12.80 
18. » 
12.81 
U.W 
13.21 
14.09 
18.87 
14.01 
18.18 
12.00 
1L55 
18.02 
12.85 
13.85 
12.81 
13.69 
12.13 
12.72 
13.88 


2.50 
2.09 
2.44 
2.44 
L23 
170 
L15 
L78 
1.90 
2.19- 
2.16 
2.89 
2.89 
2.07 
2.23 
1.97 
2.24 
106 
1.86 
2.59 
LOO 


In  this  table,  which  contaius  the  polarization  of  all  the  juices  in  a 
consecutive  series  which  were  clear  enough  for  the  purpose  after  defeca- 
tion, the  agreement  is  satisfactory  in  all  but  a  few  instances,  marked 
with  an  asterisk,  aud  these  cases  are  more  easily  explained  by  errors  in 
the  polariscope  work  than  in  titration.  The  results  which  are  given 
are  only  a  few  out  of  several  hundred  similar  ones  which  show  an 
equally  close  agreement. 

The  conclusions  which  may  be  drawn  from  oar  experiments  are  that, 
in  expeiienced  hands,  the  relative  results  are  to  be  entirely  relied  upon, 
and  when  the  conditions  which  have  been  detailed  are  followed  the 
absolute  results  are  also  satisfactory. 
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POLARIZATION  OF  JUICES  AND  SIRUPS. 

Daring  this  season,  for  the  purpose  of  control,  and  because  the  re- 
sults of  the  polariscope  are  generally  if  not  better  understood,  at  least 
more  readily  accepted  as  couclusive?  we  have  made  daily  use  of  the 
polariscope  for  the  purpose  of  determining  the  content  of  sucrose  in  the 
juices  and  sirups  aualyzed. 

This  method  was  also  pursued  in  the  work  of  1879,  though  not  to  so 
great  an  extent ;  but  as  evidence  of  the  correctness  of  the  analytical 
results,  the  average  results  of  the  polariscope  then  attained  are  given 
for  purpose  of  comparison : 


Number 
ofanal- 
yees. 


Avenge  an- 
orote  by 
analysis. 


Average  an* 
croaebypo- 
laxisoope. 


Sorghum .... 
SujgarCane.. 


Percent 
18.26 
18.80 


Percent. 

18.15 
18.08 


It  will  be  seen  that  in  each  case  the  results  with  the  polariscope  are 
slightly  less  than  by  the  analytical  method,  and  the  same  result  ap- 
pears almost  invariably  true  this  year.  It  is  possible  that  the  glucose 
present  in  these  juices  may  have  a  left-handed  rotation  as  a  whole,  and, 
indeed,  owing  to  the  uniformity  of  this  result,  especially  in  view  of  the 
nearly  constant  results  scoured  by  analytical  method,  such  an  explana- 
tion seems  highly  probable. 

In  any  event,  however,  the  difference,  as  will  be  seen,  is  so  small  as 
to  make  very  little  practical  difference,  and  we  may  therefore  with  con- 
fidence accept  the  foregoing  results  as  being  as  nearly  correct  as  could 
be  desired,  and  quite  near  enough  to  the  exact  truth  for  all  practical 
purposes,  since  a  difference  of  only  4  per  cent  between  analysis  and 
the  polariscope  would  necessitate,  even  if  the  action  of  the  glucose 
above  referred  to  was  shown  to  be  nothing,  only  a  change  of  a  fraction 
of  a  per  cent,  in  estimating  the  amount  of  sugar  in  any  sample  of  juice. 

The  following  table  gives  the  results  of  analysis  and  polarization  for 
juices  of  maize  and  sorghum  containing  different  percentages  of  sugar. 
It  will  be  seen  that  the  average  results  of  697  analyses  of  sorghum 
juices  give  an  average  result  by  the  polariscope  95.96  per  cent,  of  the 
results  by  analyses,  and  the  average  results  of  103  analyses  of  maize 
juices  give  by  the  polariscope  94.87  per  cent,  of  the  average  results 
obtained  by  analysis. 
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Comparison  of  analyses  and  polarizations  of  maize  juices. 


1  to  2  per  cent 


2  to  8  per  cent. 


8  to  4  per  cent. 


4  to  6  per  cent. 


6  to  4  percent. 


6to7perecBi. 


4 


1.77 
3L47 


Total... -8. 34 
Average.  1.62 


1.47 
L27 


2.31 
2.47 


2.74 
L«7 


4.78 
3.39 


2.16, 
2.26 


8.86 
7.96 
8.91 
3.12 
8.68 
8.56 


4.42 
2.21 


25.33 
8.62 


i 


8.66 
7  46 
2.08 
2.83 
3.24 
2.80 


4.86 
4.81 
9.90 
'9.50 
4.01 
4.29 
4.29 

a  so 

4.80 
4.40 


4.84 

4.61 
a  88 
8.40 
5.10 
3.95 
3.75 
"*.26 
4.86 
a  65 


1L58 

mo6 

10.68 
11.76 
5.20 
ia44 
11.14 
10.62 
16.17 
5.82 
6.12 
5.94 


22.07 
8.86 


59.16  !    56.20 
4.55        4.82 


114.53 
5.45 


4 
I 


ia6o 

6.36 
9.82 
10.22 
7.01 
1182 
10.72 
10.52 
17.13 
5.54 
4.89 
5.20 


6.13 
6.95 
12.40 
6.90 
6.16 
6.87 


110.83 
5.25 


46.41 
6.49 


I 


5.99 
7.15 
1L80 
7.03 
5.35 
6.46 


.v*. 


43.53 
6.22 


7  to  8  per  oeat 


! 


7.85 
14.12 

7.19 
15.60 

7.16 

7.58 
14.72 
15.28 

7.59 
13.06 
15.36 


8  to  0  per 
cent. 


9  to  10  per 
cent. 


10  to  11  per 
cent. 


11  to  12  per 
cent. 


7.44  &40 
10.52     a  32 

7. 04  16. 64 
19.06  |  8.24 


-6.97 
,  7.02 
18.30 
12.26 

7.28 
15.08 
1JC2 


a  is 


6.06 

a  oa 

24.74 
7.58 
8.84 


9.27 
9.97 
9.97 
9.51 


7.92 
a  14 
8.73 
9.89 


* 


ia«7 

30.69 
20.88 
54.95 
42.08 


10.49 
84.71 
2a  50 
49,85 
48.92 


1L02 
11.89 
28.14 
28.80 


3 

S 


10.98 
11.44 
2a  98 
2L70 


12  to  13  per 
cent. 


12.55 


U.74 


18  to  14  per 
cent. 


26.40 


SLf* 


Total..  127.61  120.59 
Average. 7. 50      7.09 


40.73 
a  29 


,54.75 
9.12 


38.72 
9.68 


84.18 
8.54 


159.27 
10.62 


159.47 
30.63 


68.85 
1L47 


65.10 
10.85 


12.55 
12.55 


11.74 
11.74 


26.40 
13.20 


2L68 
10.84 


Summary  of  analyses  and  polarisations  of  sorghum  and  maize  jukes. 
SORGHUM. 


Number  of  determinationa. 

Sucrose  by 
analyst*. 

Sucrose  by 
polarisation. 

4 1 

7.00 

11.09 

62.08 

82.29 

222.79 

337.34 

311.86 

310.02 

377.92 

451.66 

G80.81 

1009.14 

1272.68 

89a  76 

746.51 

412.34 

436.26 

110.53 

6.17 

4 

10.19 

19 

56.14 

18. 

72.33 

40 * 

226.55 

52 r. 

382.35 

41 

297.21 

37 

291.40 

40.-. '. 

353.74 

43 

443.50 

50 

652.07 
946.>> 

80 

04  , * 

1257.19 

Ci 

868.98 

48 

69a  47 

25 

897.64 

409.94 

flf 

107*00 

697 

7,732.98 
100 

7, 421. 16 

Eatio 

95.96 



REPOET  OF  THE  CHEMIST- 


477 


Summary  of  analyses  and  polarization*  of  sorghum  and  make  juices—  Continued. 

COKN. 


Number  of  determination*. 

Sucrose  by 
analysis. 

Snoroseby 
polarisation. 

2 

8.24 

4.78 
25.83 
59.16 

114.53 
45.41 

127. 51 
49.73 
38.72 

159.27 
68.85 
12.56 
26.40 

2.  f| 

2 ...•• 

4.42 

7 r_    ..  ..  ...^ _ •_' 

22.07 

13 

¥  ™            ::::::::     :::::: 

56.20 

21  

110.83 

7 

43.53 

17 . 

120.59 

6... 

54.75 

4 

34.18 

15  ..„_ 

159.47 

6 

65.10 

1 

1L74 

2 , 

21.68 

103 

745.48 
100       t 

707.30 

Ratio 

94.87 

PERIOD  FOE  WOBKING  THE  SOB0HUMS. 

In  the  following  table  is  given  the  working  period  for  the  different 
varieties  of  sorghum,  the  number  of  analyses  made  during  this  period, 
and  the  maximum,  minimum,  and  average  per  cent,  of  available  sugar 
during  this  period. 

The  average  number  of  analyses  of  each  variety  is  15,  so  that  these 
results  may  be  relied  upon  with  confidence.  The  entire  period  is  from 
July  30.  to  November  17,  thus  allowing  110  days  in  this  latitude  fop 
working  up  the  crops,  which  may  be  so  planted' or  selected  among  the 
different  varieties  as  to  enable  each  crop  to  reach  its  maximum  value 
at  the  time  of  being  worked  up. 

The  average  minimum  of  available  sugar  of  the  thirty-five  varieties 
is  6.44  per  cent,  while  the  average  maximum  is  12.51  per  cent.  The 
average  of  the  best  half  of  the  thirty-five  varieties  during  the  entire 
period  is  10.97  per  cent.,  while  the  average  of  the  poorer  half  during 
the  entire  working  period  is  8.63  per  cent.  The  average  of  the  entire 
number  during  their  entire  working  period  is  9.77  per  cent,  of  available 
sugar. 

It  will  be  remembered  that  these  varieties  were  planted  April  29,  so 
that  the  length  of  time  for  each  to  reach  the  condition  represented  by 
these  averages  may  be  readily  determined,  and  are  given  in  one  of  the 
columns. 

As  will  be  seen,  this  period  varies  from  92  to  139  days,  and  several  of 
these  later  maturing  varieties  appear  even  in  this  latitude  to  have 
failed  in  reaching  their  best  condition,  as  will  be  seen  in  the  fact  that 
their  maximum  of  available  sugar  falls  far  below  that  of  other  varieties 
of  shorter  periods  of  development.  In  fact,  many  of  these  varieties 
cannot  be  successfully  grown  for  sugar,  perhaps,  except  in  the  Gulf 
States. 

Owing  to  the  fact  that  the  amount  of  sirup  which  may  be  produced 
from  a  juice  depends  upon  the  sum  of  the  sucrose  and  glucose,  it  is 
obvious  that  sirup  may  be  produced  from  the  canes  in  any  condition 
of  maturity;  but  even  for  sirup  production,  it  will  be  seen  by  reference 
to  the  tables  of  analyses  of  the  several  varieties  that  the  maximum  of 
sirup  may  be  produced  at  the  same  period  when  the  sorghum  may  be 
most  profitably  worked  for  sugar,  since  at  that  time  the  sum  of  the  two 
sugars  is  also  at  its  maximum.  For  the  production,  then,  of  either  sug&r 
or  sirup  it  is  desirable  that  only  such  varieties  should  be  grown  in  any 
locality  as  may  be  able  to  reach  full  maturity. 
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Period  for  working  the  diftmt  varbtU*  of  MrpAtfm. 


Variety. 


I 
I 


To- 


18 

8 


Early  Amber 

Early  Golden 

White  Liberian 

Do 

Black  Top 

African  * 

Whit*  Mammoth .-- . 

Ooniaeeana , 

Reg  ub»r  Sorgho 

Link's  Hvbrid 

l>o* 

Sugar  Cane •. 

GooaeJNeck 

Bear  Tail 

IowaKed  Top 

New  Vnriety 

Early  Orange , 

Do 

Orange  Cane 

Neeazana 

Wolf  Tail 

Gray  Top .• 

Liberian 

Maatodon 

Honduras 

Sugar  Cane 

Hybrid  No.  4 

White  Imphee 

Goose  Neck 

Whke  African 

Weat  India  Sugar  Cane  . . . 

Sugar  Cane 

New  Variety,  of  Liberian 


24  ' 

26 
X>  ( 
25 
15 
20 

9 
15 

7 
21 
23 
23 

0 
10 
13 
19 
14 
19 
14 
20 
24 
21 

V 

7 
11 

4 


and  Oom- 


Mlnneeota'lSariy  Amber . 
Honey  Cane 


13 


10 
10 
2 


106  '  Aug.    3 

110     July  80 

July  80  ' 

July  30 

Ang.  15  ' 

Aug.  24 

Aug.  29  I 

Aug.  16 

18  '  Ang.  25  ! 
106  '  Aug.    8  : 

97     Ang.  12  ! 
103J  Aug.    6  i 

16  I  Aug.  29 
Aug.  16  , 
Aug.  11 
July  30 
Aug.  19  | 
Aug.  23  I 
Aug.  20 
Aug.  20 

-  .  Aug.  .15  J 

90  I  Aug.  19  ! 

38  i  Sept.    2  ; 

41     Aug.  30  ; 

25  I  Sqpt.    t  t 

62  ,  Aug.  19  , 
8     Aug.  26  . 

56  i  Aug.  15  I 

72  !  Aug.  1* 
Aug.  10 
Aug.  14 
Sept    7 


56  I 

70 

92' 

72 

86  j 
71  . 
8ft  ' 
94 


97  | 

49 

23 


51 
58 
15 


*»*    ! 

i  Aug.    8 

I  Sept  15 


Nov.  17 
Nov.  17 
Nov.  17 
Nov.  17 
Oct    80 
Nov.  17 
Oct    10 
Oct    30  , 
Sept  12  | 
Nov.  17 
Nov.  U  ! 
Nov.  17  - 
Sept  14  i 
Oct.    10 
Oct    20 
Oct    SO 
Oct    30  | 
Nov.  17  I 
Oct    30  I 
Nov.  17  , 
Nov.  17 
Nov.  17  I 
Oct    10  ; 
Oct    10  ! 
Sept  27  1 
Oct    20  ' 
Sept.    3  i 
Oct    10  i 
Oct    30  ! 
Nov.  15  | 
Oct      2  I 
Sept  80  | 


Pr.eL 
6.06 
7.06 
6.71 
6.71 
7.70 
5.16 
8.46  t 
4.37  . 
8.90  | 
7.39  I 
7.98  ! 

a  17  i 

10.09  i 
7.43  ' 
9.26 
5.6V 
5.26 
6.83 
4.95 
2.52 
7.15 
8.32 
4.04 
164 
L80 
2.96 
£86 
8.08 
6.7R 
4.98 
7.67 
6.51 


Sept  28  |  6.81 
Sept  80  8.23 
Sept  80        7. 22 


Pr.cL 

14.62 
14.00 
14.77 
15.12 
16.15 
14.00 
12.51 
13.46 
11.76 
14.58 
14.87 
It.  81 
1L90 
11.59 
14.17 
14.56 
15.05 
12.35 
11.44 

9.07 
12.21 

9.90 
ll.**9 
11.87 

8.89 
10.31 
10.20 
16.36 
12.17 
12.04 
14.10 
11.27 

9.84 
12.17 
a  16 


Pr.eL 
10.12 
10.02 
10.41 
10.61 
11.08 
9.82 
10.60 
10.76 
9.78 
11.02 
11.36 
10.86 
11.34 
9.76 
12.64 
11.63 
10.78 
'  9.91 
9.66 
6.78 
9.67 
6.79 
a  53 
8.66 
6.56 
7.82 
9.45 
1L90 
9.29 
a  21 
10.70 
8,76 


Day*, 

^     96 

92 

92 

93 

109 

117 

122 

109 

118 

96 

105 

09 

122 

109 

104 

92 

112 

116 
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108 

112 

126 

123 

12C 

112 

no 

10S 

112 

S 

121 


8. 30  ,  101 
10. 78  |  101 
7.08        1» 


EXPERIMENTS  WITH  THE  SMALL  MILL. 


Near  the  close  of  the  season,  when  some  varieties,  as  will  be  seen  from 
the  tables  of  analyses,  had  already  begun  to  fall  off  in  their  content  of 
sugar,  and  other  varieties  were  still  improving  tn  quality,  the  crop  of 
sorghum  was  cut  up,  leaving  enough  of  eaeh  variety  standing  in  order 
to  continue  and  complete  the  daily  analyses  going  on  in  the  laboratory. 

The  several  lots  were  in  succession  cut  up,  weighed,  and  the  juice 
obtained  from  each  lot,  and  a  sample  analyzed. 

The  juice  was  defecated  with  milk  of  lime,  as  usual,  and  the  defecated 
juice  evaporated  hi  an  open  pan  to  a  sirup  sufficiently  dense  to  be  kept 
without  danger  of  fermentation.  The  sirup  was  weighed  and  also 
analyzed. 

The  apparatus  used  in  these,. experiments  was  the  same  used  in  our 
former  experiments,  with  the  exception  of  the  mill,  which  was  a  new  one. 

The  object  of  these  experiments  was  to  determine  whether  it  was  not 
possible  fo  prepare,  with  simple  and  inexpensive  apparatus,  such  as  the 
ordinary  farmer  might  possess,  sirups  of  high  grade,  t.  e\,  containing  a 
large  percentage  of  sugar,  which  sirups  it  wax*  intended  to  further  re- 
duce and  crystallize  in  the  vacuum  pan  of  the  large  mill,  and  thus  show 


BEPOBT  OF  THE  CHEMIST.  479 

the  fanner  that  he  could,  with  little  expense,  prepare  sirups  from  which 
sugar  could  be  profitably  extracted ;  and  also  to  convince  refiners  and 
others  by  our  results  that  they  could  safely  purchase  these  sirups  and 
as  readily  obtain  from  them  the  sugar  as  from  similar  products  from 
the  sugar  cane. 

Our  results  in  1878  and  1879  had  sufficiently  demonstrated  the  ease 
with  which  crystallizable  sugar  could  be  obtained  even  with  this  simple 
outfit,  but  the  practical  difficulty  experienced  in  purging  it  without  a 
centrifugal  machine  was  such  as  to  warrant  us  in  recommending  the 
farmer  not  to  endeavor  to  make  sugar,  but  to  make  these  high-grade 
sirups,  as  then  he  would  able  to  secure  a  local  market  for  consumption 
as  sirups,  or,  should  the  product  be  very  great,  the  refiners  would  be- 
come purchasers  so  soon  as  they  were  convinced  that  they  could  safely 
and  profitably  work  these  sirups  for  sugar. 

As  evidence  that  our  work  in  previous  years  sufficed  to  warrant  our 
discontinuing  experiments  in  that  direction,  those  results  are  here  given, 
from  which  it  will  be  seen  that  we  then  obtained  an  amount  of  sugar 
fairly  comparable  with  the  average  results  from  su^ar  cane.  In  1878 
we  obtained  sirups  from  the  juices  of  sorghum,  maize  and  pearl  mil- 
let of  very  excellent  quality  in  their  content  of  sugar,  and  we  obtained 
from  these  sirups  sugars  of  a  high  grade  when  compared  with  other 
muscovado  sugars  as  these  were.  The  sorghum  sugtfr  polarized  94°, 
the  maize  sugar  polarized  90°,  and  the  sugar  from  pearl  millet  92°. 

Besides,  the  yield  of  the  sirup  in  sugar  was  larger,  the  sorghum  sirup 
giving  in  its  first  crystallization  34.6  per  cent,  of  its  weight  in  sugar, 
another  sample  31.3  per  cent. ;  the  maize  sirup  giving  in  sugar  32  per 
cent,  of  its  weight. 

In  1879  we  obtained  sirups  from  sorghum,  which  in  their  first  crys- 
tallization yielded  54.7  per  cent,  of  its  weight  in  sugar  of  excellent 
quality;  another  sirup  gave  47.5  per  cent,  while  a  sirup  from  the 
stalks  of  common  field  corn  gave  39.3  per  cent,  of  sugar. 

The  above  results  fully  justified  the  conclusion  given  in  the  report  of 
the  work  of  1878,  viz: 

The  point  which  these  experiments  have  fully  settled  is,  that  there  exists  no  diffi- 
culty in  making  from  either  earn  or  sorghum  a  first  rate  quality  of  sugar,  which  will 
compare  favorably  with  the  best  product1  from  sugar  cane  grown  in  the  most  favor- 
able localities. 

During  the  past  three  years  nothing  has  been  done  or  been  developed 
by  later  investigations  to  necessitate  any  modification  of  the  above  con- 
clusion. Since  then  our  efforts  have  been  directed  towards  the  determ- 
ination of  those  conditions  which  would  render  such  production  the 
most  profitable,  and  the  continued  and  carefdl  study  of  these  several 
plan  to  during  their  period  of  life  has  appeared  most  likely  to  throw 
light  upon  practical  work. 

Besides  the  experimental  plat  of  sorghum  upon  the  department 
grounds,  there  were  grown,  as  has  been  already  stated,  numerous  small 
plats  of  these  several  varieties  upon  the  farm  of  Mr.  Golden,  near 
Uniontownj  also  small  plats  of  several  kinds  of  maize  upon  the  farm 
of  Dr.  Dean,  n^ar  Benning's  Station ;  also  a  small  plat  of  six  varieties 
of  sorghum  by  Mr.  Green  upon  the  Potomac  flats  at  the  Virginia  end 
of  the  Long  Bridge.  These  small  plats  Were  intended  to  be  worked  up 
upon  the  small  mill,  and  for  the  purpose  of  learning  their  relative  pro- 
ductiveness and  value  in  the  production  of  good  sirups  rich  in  sugar. 

The  number  of  separate  experiments  made  with  the  small  mill  was 
40,  and  these  extended  from  September  12  to  October  22, 

Thei'ollowijig  tables  give  every  detail  concerning  these  experiments, 
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and  will  repay  a  very  careful  consideration.  Analyses  of  juices  and 
sirups,  weights  of  stalks  and  average  yield,  percentages  of  juice  and 
of  sirups,  time  occupied  in  each  operation,  temperatures  of  defecation, 
and  in  fact  any  detail  calculated  to  throw  light  upon  these  results  is 
given. 

And  in  reference  to  these  results*  which  have  proved  in  many  respects 
so  surprising,  many  may  see  abundant  reason  for  any  failure  which  has 
attended  their  efforts,  and  will  be  impressed  with  the  importance  of 
establishing  by  careful  experiment  points  which  by  many  would  be 
readily  assumed  as  true,  and  even  with  a  show  of  reason,  but  which  in 
fact  may  be  far  different  from  their  preconceived  ideas. 
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ANALYSIS  AND  POLARIZATION  OF  SIRUPS. 

It  will  be  seen  that,  as  was  the  case  with  the  juices,  so  the  sirups 
show  a  content  of  sugar  by  the  polariscope  almost  invariably  less  than 
the  amount  determined  by  analysis;  and  as  evidence  that  this  perhaps 
is  due  to  the  presence  of  more  or  less  inverted  sugar,  it  will  be  seen  that 
those  sirups  containing  the  largest  amount  of  glucose  are  those  gen- 
erally showing  the  widest  difference  between  analytical  and  polariscopic 
results. 

For  example,  the  average  of  the  entire  number  of  sirups  analyzed 
and  polarized,  thirty-eight  in  all,  show  by  analysis  39.34  per  cent,  of 
sucrose,  and  by  the  polariscope  35.82  per  cent.,  or  91.05  per  cent,  of  the 
analytical  result;  while,  taking  the  eight  poorest  sirups,  the  average 
by  analysis  is  27.54  per  cent,  of  sucrose,  and  by  the  polariscope  only 
19.76  per  cent.,  or  71.75  per  cent,  of  the  analytical  result 

If  we  examine  the  juices  obtained  from  the  sorghums  received  from 
Mr.  Golden,  September  27, 28,  and  30,  and  October  3  and  4,  we  shall  find 
a  very  surprising  and  abnormal  condition  existing,  which  is  worthy  care- 
ful consideration.    These  results  are  as  follows: 

Juice*  from  sorghums  grown  by  Golden, 


Dates. 


Polariza- 
tion. 


Sucrose. 


Glucose. 


Specific 
gravity. 


Solids. 


Septembers?.. 

September  28.. 
September  80.. 

Octobers 

October  4 

Average 


.07 
.00 
.00 
1.04 
1.05 
.70 


a  75 
3.86 
2.30 
5. 10 
2.62 
2.67 


10.85 
11.69 
13.25 
10.78 
10.45 
11.94 


L063 
L060 
L070 
1-072 
1.069 
1.067 


2.80 
3.07 
2.48 
2.63 
2.41 
1.51 


.48 


8.36 


11.49 


1.007 


2.47 


We  have,  then,  as  the  average  of  the  six  juices  an  amount  of  sucrose 
as  indicated  by  tlie  polariscope  only  14.3  per  cent,  of  the  amount  shown 
to  be  present  by  analysis.  We  have  also  a  specific  gravity  of  1.067, 
which,  as  wiU  be  seen  by  consulting  the  analytical  tables  of  these  sor- 
ghums in  1880  and  1881,  indicates,  as  the  average  of  a  large  number  of 
analyses  of  normal  juices,  a  juice  of  the  following  composition,  viz: 

Percent. 

Specific  gravity 1.067 

8UCT086 11.80 

Glucose 1.99 

Solids 2.87 

It  will  be  seen  that  this  composition  closely  resembles  the  average  of 
the  above  six,  except  in  this,  that  the  sucrose  and  glucose  appear  to 
have  changed  places,  the  sum  of  the  two  being  in  one  case  13.79  per 
cent,  and  in  the  other  14.85  per  cent. 

Now,  in  over  4,000  separate  analyses  of  sorghum  juices  from  canes  re- 
cently cut,  there  has  never  been  found  even  one  which  approximated 
the  composition  of  the  average  of  these  six  juices  above  given. 

In  no  case  has  the  polariscoi>e  approximately  differed  so  widely  from 
the  results  of  analysis  as  in  these,  for,  as  will  be  seen  by  a  previous 
table,  the  average  results  of  the  polariscope,  as  compared  with  the  re- 
sults of  analyses  of  all  the  juices  analyzed,  gave  90  per  cent  of  the 
analytical  result,  while  these  contain  but  14.3  per  cent.  The  conclusion, 
then,  is  irresistible  that  these  juices  are  wholly  abnormal,  and  are  so 
through  the  inversion  of  the  sucrose  which  existed  in  the  plant,  since,  as 
has  been  shown,  the  average  of  all  the  analyses  made  have  demonstrated 
that  if  the  total  of  glucose  and  sucrose  in  a  juice  is  14  or  15  per  cent,  of  the 
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juice,  at  least  12  or  13  per  cent  of  this  had  existed  in  the  plant  as  su- 
crose, and,  if  not  present  npon  analysis,  it  must  have  suffered  inversion, 
as  in  this  case  was  easily  rendered  probable  by  the  stalks  having  been 
cut  some  days  before  they  were  worked  up  in  the  mill. 

EXPERIENCE    OF   DR.   C.   A.  GOBSSMANN  WITH   SORGHUM   OUT    SOME 
TIME  BEFORE  WORKING. 

Dr.  Goessinanu,  pf  the  Massachusetts  Agricultural  College,  in  hU 
report  of  experiments  upon  the  Early  Amber  Sorghum,  gives  a  similar 
series  of  results  of  analyses  of  juices  entirely  comparable  with  those  just 
given.  (Vide  report  on  u Early  Amber  Cane,  by  Prof.  C.  A.  Goess- 
inann,  1879.")  His  results  are  so  valuable,  as  fully  confirming  our  own, 
and  establishing  the  fact  that  what  has  been  found  true  during  the 
past  four  years  in  this  latitude  is  equally  true  in  Massachusetts,  vi&, 
that  certain  of  the  varieties  of  sorghum  may,  even  in  that  high  latitude, 
attain  a  content  of  sugar  fully  equal  to  that  of  the  sugar  cane  of  the 
tropics,  that  his  analytical  results  of  examination  are  here  appended 
Of  these  there  were  but  eighteen  complete  results,  and  for  purpose  of 
comparison  the  results  here  attained  of  the  average  of  juices,  having 
the  same  specific  gravity  as  those  analyzed  by  Dr.  Goessmann,  are  given 
in  the  table  alongside.  It  will  be  observed  that  the  results  attained 
by  him  from  August  15  to  September  18,  inclusive,  are  almost  identical 
with  our  own,  showing  from  the  first  a  gradual  increase  in  the  sugar. 

Comparison  of  remits  obtained  by  Dr,  Goessmann,  at  Amherst,  Massachusetts,  with  those 
obtained  at  the  Department  of  Agriculture. 


Goesaxmum. 

Collier. 

,i 

187$. 

Sacroae. 

Glucose. 

Speciflo 
gravity. 

Total 
•ugar. 

Total 
sugar. 

Sucrose. 

Glucose. 

Speciflo 
gravity. 

0. 

Aug.  1ft 
16 

0.00 

2.48 

1.017 

2,48 

0.00 

4.06 

1.023 

4.06 

4.42 

1.15 

3.27 

1.023 

3 

20 

2.16 

3.47 

1.082 

5.62 

6.11 

2,16 

8.95 

1.682 

17 

24 

3.00 

3.70 

1.035 

6.70 

7.40 

3.29 

4.41 

1.08$ 

St 

27 

4.13 

3.65 

1.040 

7.78 

8.35 

4.41 

3.94 

1.040 

18 

30 

3.81 

4.00 

1.038 

7.81 

7.86 

3.43 

4.43 

1.888 

21 

Sept.     2 
9 

4.41 

3.85 

1.043 

a  26 

9.21 

4.96 

4.28 

1.043 

22 

0.86 

3.21 

1.048 

10.07 

10.07 

6.08 

3.99 

1.048 

36 

9 

6.81 

3.77 

1.052 

10.58 

10.82 

7.64 

3.18 

1.069 

43 

18 

7.65 

3.57 

1.  054 

11.22 

io.  m 

7.74 

3. 12 

1.054 

46 

18 

8.49 

3. 10 

1.056 

11.65 

11.57 

a  61 

2.96 

1.056 

52 

18 

5.85 

3. 16 

1.046 

9.01 

9.48 

5.72 

3.76 

1.048 

» 

vl8 

.60 

10.00 

1.  052 

10.60 

10. 82 

7.64 

3.18 

1.052 

43 

21 

1.053 
1.001 
1.060 

'.'.'.'.'.'.'.'.'.' 

11.00 
12.  61 
12.45 

7.58 
a  88 
9.80 

a  42 
2.73 
2.65 

1.053 
1.081 
1.060 

43 

23 



76 

29 

8.16 

3.61 

11.77 

109 

Sept.   25 
26 

6.27 

11.91 

1.082 

18.18 

10.20 

15. 06 

1.14 

L082 

25 

1  000 



12.45 

9.80 

2.65 

1.080 

109 

28 

Not  det'd. 

16.60 

1.073 

14.68 

12.83 

1.85 

1.073 

75 

Oct       1 
3 

1.072 
1.061 
1.0G6 

14.62 
12.61 
13.54 

12.94 
9.88 
11.46 

1.68 
2.73 
2.08 

1.072 
1.061 
1.086 

82 



76 

4 

6.ie 

8.02 

14.78 

7* 

7 

9.94 

4.16 

1.069 

14.10 

14.11 

12.30 

1.81 

1.060 

75 

8 

5.27 

5.16 

1.052 

10.43 

10.  82 

7.64 

3.18 

1.052 

43 

9 

Not  det'd  . 

7.57 

1.076 

15.  13 

13.66 

1.47 

1.076 

68 

10 

1.062 
1.070 
1.075 



12.75 

14.  43 

15.  18 

10.24 
12.59 
13.47 

2.51 
1.84 
1.71 

1.082 
1.070 
1.075 

73 

11 

82 

14 

Not  det'd  . 

10.42 



67 

15 

1.062 
1.071 
1.074 
1.061 

12.75 
14.35 
14.91 
12.61 

10.24 
12. 54 
13.22 
9.88 

2,51 

1.81 
1.69 
2.73 

1.002 
L071 
1.074 
1.001 

73 

16 

89 

17 

75 

18 
19 



Not  det'd  . 

7  67 

76 

9.22 

1.063 

12.  81 

10.16 

2.65 

1.063 

84 

tm 

1.071 
1.007 

11.35 
13.  79 

12.54 
11.80 

1.81 

1.99 

1.071 
1.087 

89 

22 

Not  det'd . 

8.30 

69 

23 

5.50 

11.30 

1. 075 

i6.80 

15.  IS 

13.  47 

1.71 

1.075 

67 

21 

Not  det'd  . 

a63 

1.008 

13.  81 

11.84 

1.97 

1.068 

58 

247.  56 

43.  52 

' 

Average 

of      (21) 

11.79 

2,07 

Plare  XVM! 


Hi:llvHt*H     2  718 
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After  the  first  analysis  under  date  September  18,  the  results,  as  will 
be  seen,  are  widely  different.  In  explanation  of  this  Dr.  Goessmann 
has  given  ample  reason  in  his  report  accompanying  these  analyses. 
In  regard  to  these  early  analyses  (before  September  18)  he  says  the 
juice  from  the  freshly -cut  canes  grown  upon  the  grounds  of  the  Agri- 
cultural College  was  "treated  without  delay ";  and  of  those  subsequent 
to  September  18  he  says:  "A  part  of  our  cane  after  being  cut  was  left 

rn  the  field  for  about  ten  days  befbre  being  ground  and  pressed." 
says  that  the  results  of  these  experiments  "admit  of  no  other  expla- 
nation, but  that  the  best  course  to  pursue  copsists  in  grinding  the 
matured  cane  as  soon  as  it  is  cut." 

In  regard  to  the  remainder  of  the  experiments  recorded  by  him,  he 
says: 

Some  of  the  cane  sent  on  (by  farmers  growing  it  near  the  college)  was  ground  soon 
after  it  had  been  cut ;  other  lots  had  been  cut  weeks  before  their  turn  in  the  mill 
oaine  round. 

It  will  be  observed,  then,  that  only  those  analyses  made  previous  to 
September  18  are  of  freshly-cut  cane,  and  these  analyses  fully  agree 
with  the  average  of  our  results  with  all  the  varieties  of  sorghum  exper- 
imented with. 

It  will  bebobserved,  also,  that  just  as  he  found  in  those  canes  which 
were  brought  in  some  days,  or  even  weeks,  after  they  had  been  cut,  so 
too,  our  results  show  the  inversion  of  a  large  amount  of  sugar :  and, 
except  in  the  sum  of  the  sugars  present  in  the  juices,  these  results  are 
not  at  all  comparable  with  those  secured  by  analyses  of  juices  of  the 
same  specific  gravity  from  freshly-cut  canes.  It  will  also  be  of  interest 
to  remember  that  the  last  examinations  made  by  Dr.  G.  of  the  canes 
grown  under  his  supervision  were  made  only  nine  days  after  he  de- 
scribes the  "  seeds  as  still  soft,"  and  by  reference  to  the  previous  tables  it 
will  be  seen  that  during  each  of  the  past  four  years  we  have  found  that  it 
is  just  at  this  period  of  development  of  the  plant  that  the  sugarin  the  juice 
becomes  practically  available,  and  that  thereafter  it  rapidly  increases 
in  quantity.  In  order  to  show  more  clearly  the  close  agreement  of  our 
results  with  those  of  Dr.  Goessmann,  his  results  have  been  platted 
upon  the  following  chart,  and  with  them  the  average  results  of  our 
examinations  (the  number  of  which  analyses  are  given)  of  juices  hav- 
ing the  same  specific  gravity  as  those  analyzed  by  him.  The  line  A  B 
limits  the  analyses  made  by  him  of  stalks  grown  by  the  college.  The 
very  close  a^rtement  of  sucrose  and  glucose  between  our  results  and 
his  own  up  to  this  period  is  very  manifest,  as  also  the  wide  differences 
immediately  after,  except  in  the  total  sugars  present  in  the  juice.  The 
dotted  Hues  show  where  the  lines  of  glucose  and  sucrose  would  have 
gone,  by  estimating  the  relative  amount  of  glucose  and  sucrose  present 
in  the  average  of  all  the  juices  which  have  been  analyzed  by  us,  hav- 
ing the  same  amount  of  total  sugars  as  were  shown  by  Dr.  Goessmann's 
analyses.  The  close  agreement  of  these  dotted  lines  with  the  results  of 
actual  analyses,  many  hundreds  iu  number,  made  by  us,  show  beyond 
question  that  in  those  juices  analyzed  by  Dr.  G.  after  September  18,  a 
large  portion  of  the  sucrose  had  been  inverted. 

COMrAETIVE  RESULTS,  SUCKERED  AND  UNSUOKEBED  SOBGHTJMS. 

It  has  been  already  stated  that  the  plat  of  sorghums  grown  upon  the 
grounds  of  the  department  was  divided  into  two  portions,  one  portion  of 
tfhich  was  carelully  kept  free  Irom  suckers,  aud  the  other  portion,  after 
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having  been  thinned  out  like  the  former,  was  allowed  to  send  up  any 
suckers  which  would  grow. 

The  following  table  shows  the  results  of  the  two  methods  of  culture, 
so  far  as  the  available  sugar  is  concerned,  and  also  the  results  of  analy- 
ses of  the  juices  of  the  same  kinds  of  sorghums  grown  by  Mr.  Golden  and 
Mr.  Green.  There  is  also  appended  the  examination  of  several  varieties 
of  maize  grown  upon  the  department  grounds  and  by  Mr.  Dean,  as 
also  the  result  of  analyses  of  maize  stalks  sent  by  Mr.  McMurray,  of 
Frederick,  Md.  It  will  be  seen  that  the  average  available  sugar  from 
the  thirty-four  varieties  of  sorghum  which  were  suckered  was  8.29  per 
cent,  of  the  juice,  while  from  the  unsuckered  plat  the  average  of  thirty- 
seven  varieties  was  only  5  per  cent  of  the  juice.  Also,  that  while  the 
former  gave  sirups  averaging  in  available  sugar  32.17  per  cent,  of  their 
weight,  the  latter  gave  sirups  averaging  in  available  sugar  only  18.71 
per  cent,  of  their  weight,  or  58.2  per  cent,  of  the  former.  It  will  also  be 
remembered  that  the  amount  of  stalks  grown  per  acre  was  practically 
the  same  whether  the  crop  had  been  suckered  or  not.  Also,  that  the 
suckered  portion  had  been  during  the  season  culled  of  exactly  one-sixth 
of  its  weight  of  stalks  for  purpose  of  analysis,  and  that  these  stalks,  after 
being  cut,  sent  up  numerous  suckers,  which  really  lowered  the  average 
per  (sent,  in  available  sugar  which  would  have  been  otherwise  attained. 

It  will  be  seen  that  of  the  sixteen  varieties  grown  by  Mr.  Golden 
only  one  gives  any  available  sugar,  and  that  one  less  than  2  per 
cent.,  while  the  average  of  the  entire  sixteen  gives  minus  5.27  per  cent., 
and  of  the  eleven  sirups  made  from  these  juices  not  one  gives  any 
available  sugar,  the  average  result  of  the  eleven  being  minus  23.60  per 
cent.  These  results  which  differ  so  widely  from  those  obtained  in  the 
examination  and  working  of  these  same  varieties  grown  upon  the  de- 
partment grounds,  are,  however,  similar  to  the  results  obtained  by  Dr. 
Goessmann  in  his  examinations  of  canes  grown  by  the  neighboring 
farmers;  and  in  each  case  the  cause  of  these  unfavorable  results  is  man- 
ifest, viz.,  the  want  of  promptness  in  working  up  the  canes  after  they 
were  cut.  To  this  sufficient  cause  must  be  superadded,  in  the  case  of 
some  of  the  canes  of  Mr.  Golden,  the  very  unfavorable  effects  of  frost 
upon  those  last  worked  from  his  plat. 

Per  cent,  of  available  sugar  in  juice*  of  sorghums  and  maite. 


Varieties. 

Department  grounds. 

Golden. 

No. 

Suckered. 

Unsuckered. 

urecu. 

Juice. 

Sirup. 

Juice. 

Sirup. 

Juice. 

Sirup. 

Juice.    Sirup. 

1 

10.87 
10.63 
11.20 
10.27 
8.10 
7.81 
9.70 
8.18 
5.45 
15.49 
13.10 
12.84 
7.26 
7.10 
9.91 
9.52 
9.62 
9.23 
9.26 
6.95 
10.03 

"85796* 
*  85.18' 

12.05 
12.76 

9.90  ' 

-10.10  i-^45." 50* 
—13.43   —35.72 

t 
2. 89        17. 55 

2 

3 

Whitft  Liberian ..».. 

9.61  ! '.. 

7. 38  J    28. 16 

.09  ! 

2.22  ; 

8.51       23.90 

1.84    

—  1.05       "MO 

2.49 

18.64 

4 

— 'i.49* 
—    .65 

-68.60 

5 

BljujkTop 

0 

African ...-.*.,-..-- 

1 

7 

*  1 

g 

—  7.27 

—  9.68 

—28.40 
—45.78 

9 
10 

Link's  Hybrid 

7.58 



L09 

6.88 

11 

do    . 

9.10 
7.70 
—    .01 
8.16 
5.97 

21.56 

12 

18 

Goose  Xcok 

6.26 
"as.*  ia" 

—  1.67 

—  2.98 

—  2.24 

—  3.84 

—12.20 
—  2.50 
—11.34 

14 

Bear  Tail  .  ................ » - 

15 

16 

8.02  !-- 

17 
18 

4.76 
10.19 
5.18 
3.42 
6.26 



......do 

19 

20 

18.30 

4.07  |      1LS8 

21 

Wolf  Tail 

22 

Gray  Top 

6.56 

1 
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Per  cent,  of  available  sugar  in  juices  of  sorghums  and  maize— Continued. 


Varieties. 

Department  grounds. 

Golden. 

Green. 

V 

Suokered. 

Unsuekered. 

Juice. 

Sirup. 

Juice. 

Sirup. 

Juice. 

Sirup. 

Juice. 

Sirup. 

23 

1.97 
5.88 

.50 
4.30 

.23 
9.91 
6.34 
7.57 
9.96 
6.55 
9.53 
9.98, 

87.40 
"26*26* 

.78 

.93 

-~   .33 

—  .61 

—  1.56 

.82 

—  2.67 
6.22 
4.81 
1.89 
5.52 
9.49 

—  .94 
9.70 
6.71 

6.36 

—  2.06 

—10.70 

24 

25 

4.60 

—  4.40 

—30.42 

26 

—  .65 

—  .99 

—  5.68 

—  .04 

27 

Wallls Hybrid".  .'. 

28 

White  Imphee  •    ..«  ........ 

29 

30 

Whit*  A  moan 

25.06 

31 

West  India     

32 

33 

34 

Karly  Amber  ................ 

1.59 

14.92 

85 

37 

38 

20.34 

42 

—10.30 

1.85 

—  9.12 

•**>**** 

50 

51 

—  3.82 

Average 

8.29 

32.17 

5.00 

18.71 

—  5.27 

—28.60 

1.73 

9.8 

INVERSION  OF  SUGAR  IN  CUT  CANES. 

The  effects  of  this  inversion  of  sugar,  due  to  allowing  the  cut  canes  to 
remain  sometime  before  working,  will  be  seen  in  the  following  results 
with  three  varieles  grown  on  the  department  grounds  and  promptly 
worked;  these  same  varieties  grown  by  Mr.  Golden  and  not  promptly 
worked ;  and  three  of  the  results  of  Dt.  Goessmann,  of  which  three  he 
reports  that  the  first  analysis  was  of  canes,  which,  "  after  being  cut. 
were  left  for  three  weeks  upon  the  field,"  the  second  analysis  of  "  cane 
several  weeks  old  when  ground,"  the  third  analysis,  of  canes  topped, 
cut  up,  and  "left  upon  the  field  nine  days."  These  are  the  only  cases 
mentioned  in  his  report  in  which  the  time  is  given  during  which  the 
canes,  after  being  cut  up,  remained  unworked. 

The  close  agreement  of  results  attained  with  those  from  Mr.  Golden's 
canes  is  obvious,  and  the  great  difference  between  these  and  the  results 
from  canes  promptly  worked  up  show  the  great  importance  of  this 
matter  to  those  hoping  for  good  results  in  the  production  of  sugar. 

Inversion  of  sugar  by  canes  not  being  worked  promptly. 


Department  ground. 

Mr.  Golden. 

Dr.  Goessmann. 

Varieties. 

1 

i 

a 
00 

§ 

3 

e 
& 
s 

1 

> 

i 

i 

i 

s 

3 

i 

0 

c 

I 

I 

© 

I 

J 

0 
O 

• 

s 

I 

Early  Amber.... 
Early  Golden 
White  Liberian.. 

L087 
1.088 
1.083 

16.06 
15.93 
16.03 

1.38 
1.37 
1.37 

17.44 

17.30 
17.40 

1.063 
1.069 
1.070 

3.75 
3.66 

2.30 

10.85 
11.69 
13.25 

14.60 
15.35 
15.55 

1.082 
1.075 
1.052 

6.27 
(t) 
.60 

11.91 
10.42 
10.00 

18.18 

io'eo 

The  average  of  the  seven  varieties  grown  by  Mr.  Green  is  only  1.73 
per  cent,  of  available  sugar  in  the  juice,  and,  as  will  be  seen,  two  of  the 
seven  give  a  negative  result. 

These  two  varieties  are  the  latest  in  maturing,  an  d  as  he  plan  ted  quite  late 
(May  27),  the  frost,  which  came  before  any  of  hiscane  was  worked,  affected 
as  we  have  already  seen,  the  more  immature  canes  most  injuriously. 
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EFFECT  OK  JUICE  OF  STANDING*  AFTER  DEFECATION. 

In  the  daily  work  of  the  small  mill  it  became  frequently  desirable  to 
keep  a  supply  of  juice  over  night,  and  it  was  found  that,  after  defecating 
as  usual  with  lime  and  heat,  the  juice  could  remain  in  the  defecator 
without  suffering  any  detriment.  As  this  is  a  matter  of  considerable 
practical  importance  in  working  up  large  qmantities  of  juice,  especially 
if  the  work  is  not  carried  on  through  the  night,  by  enabling  one  to  hare 
a  fresh  lot  of  juice  for  the  evaporator  early  in  the  morning,  the  follow- 
ing results  of  these  experiments  are  given,  including  the  analyses  of 
juice  before  defecation  and  after  standing  over  night  in  the  defecator, 
of  the  sirups  produced,  and  of  the  percentage  of  sugar  present  in  the 
iuice  and  obtained  in  the  sirup.  It  will  be  seen  that  the  results  show 
no  effects  fairly  to  be  charged  against  this  mode  of  procedure. 

It  will  be  seen  that  in  the  experiment  of  October  3  there  is  apparently 
a  loss  of  more  than  half  the  sugar.  This  may  be  due  to  an  error  in 
weighing  the  sirup,  and  probably  is,  since  it  is  altogether  exceptional, 
the  average  of  the  entire  40  experiments  showing  a  saving  of  87*5  per 
cent,  of  the  sugar  present  in  the  juiee. 

Effect  on  juice  of  standing  after  defecation. 


Date. 


Poands 
juioa. 


Time  in 
defecator. 


Pounds 
water 
addeft. 


Percent, 
sucrose  by 
polarisa- 
tion. 


[Per  cent  of 


glnooae  in  aeooroee  in 


Par  oeat  of 


sirup. 


sirup. 


Per  cent  of. 

ootids  not 

•war  in 

•imp. 


8 

6 
14 
16* 
19 
» 

§ 

29 


8ent 
Sept 

Sept 

Sept 

Oct. 

Oct 

Oct 

Oct 


€27.5 

770.5 

7115 

980 

082 
1,98*.* 
1,162.6 

746 

72a  5 


17     hour* 

14. 5  hours 

14. 6  hoars 
17  hoars 
15. 3  hoars 
15. 5  hoars 
15. 5  hoars 
M     hours 


105 


80.91 
32.40 


126 


14     hours ! 


! 


8.67 
36.05 
14.56 
34.71 
35.28 
55.49 


16.15 
28.00 
56.56(f) 
59.00 
18.00 
41.75 
37.00 
34.40 
6.59 


45.83 

88.95 
17.56(1) 
9.59 
38.00 
22.14 
30.50 
36.89 
59.8* 


18.45 
1186  ft 
19.19 
15.40 

4  51 

6.79 
12.21 
17.45 


M 

w  a 


3 

6 
14 
16* 
19 
22 


29 


Date. 


Analysis  of  jnioo. 


Analysis  of  juiee  after  defeea- 
tion. 


I  Per  cent ;  Per  cent 
of  glu-       of  su- 
cose.         crose. 


Percent  Percent 

of  Bolids  i    of  plu- 
not  sugar,      cose. 


Sept  14 
Soft  15 
Sept  27 
Sept  28 
Sept  30 
Oct.  3 
Oct  4 
Oct  5 
Oct     7 


8.92 
7.10 
6.01 
1.79 


3.32 
7.26 
6.9f 
14.29 


Percent 
of  su- 
crose. 


3.46 
1.19 
1.50 
8.64 


9.80 
8.40 
6.91 
1.84 


4.64 
7.43 
7.12 
14.73 


Peroeat 

of  solids 
not  sugar. 


Per  cent 

sucrose  of 

Jnioein 

sirup. 


98.7 
9a  5 
89.6 


1.02 
1.72 
2.05 
2.69 


75.5 
44.4 

80.1 
70.0 
69.9 


Peroeat 

glucose  of 

Juice  in 

atrup. 


96.5 

7a  3 

77.7 


71.8 
81.1 
99.4 
83.1 
69.7 


*ln  Experiment  iTo  16  the  sirup  was  added  to  an  equal  amount  made  by  evaporation  directly  after 

defecation. 


EFFECT  OF  ADDING  WATER  TO  JUICE  DURING  DEFECATION. 


It  frequently  happened  in  our  experiments  in  working  up  the  canes 
from  the  department  ground,  owing  to  the  great  specific  gravity  of  the 
juices,  from  1.075  to  1.090  (10°  to  12°  Bauine),  that  in  the  defecation  the 
precipitate  formed  by  the  addition  of  lime,  would  fail  to  subside  and 
remain  permanently  suspended  in  the  defecated  juice.  Since  it  was 
found  upon  trial  that  this  precipitate  was  during  the  process  of  evap- 
oration but  partially  brought  to  the  surface  as  scum,  and  remained  in 
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the  sirup,  giving  it  a  disagreeable  appearance  and  taste,  the  experiment 
was  made  of  diluting  the  juice  after  defecation  by  adding  buckets  of 
cold  water,  and  it  was  found  to  work  with  entire  satisfaction,  and  neces- 
sitated only  the  removal  of  this  additional  amount  of  water  by  evapor- 
ation. 

The  following  table  gives  the  results  of  fourteen  experiments,  which 
show  that  there  was  no  loss  of  sugar  involved  by  this  operation.  The 
average  amount  of  water  added  equaled  16  per  cent  of  the  juice,  but  the 
amount  added  varied  with  the  density  of  the  juice  operated  upon. 

Effect  of  adding  water  to  juice  during  defecation. 


4i 

*A 

a 

a 

a 

o 

* 

| 

1 

i 
1 

1 

fl 

1 

K 

2d 

I 

It 

It 

0* 

"3 

*1 

*t 

*f 

1 

*s 

** 

1 

1 

o 

1 

• 

if 

i 

1 

1! 

il 

1 

a 

& 

*« 

1 

* 

& 

i 

2 

8 

Sept  18 

429 

68 

43.74 

18.00 

50.31 
47.98 

8.45 

««.2 

90.2 

9 

Sept  17 

592.5 

210 

43.42 

7.20 

19.22 

97.2 

110.2 

10 

Sept  17 

557.5 

168 

41.88 

19.00 

40.28 
44.18 

26.97 

88.5 

74.0 

13 

Sept  27 

800.5 

108 

42.85 

10. 25 

15.60 

78.6 

70.1 

17 

Sept  29 
Sept.  ft) 
Oct     1 

64a  5 

168 

45.85 

20.59 

Kto 

10.22 

80.6 

105.  2 

18* 

884.5 

126 

30.94 

26.20 

13.01 

110.4 

00.0 

20 

1,045.5 

105 

19.20 

38.20 
45.75 

19.70 
17.89 

14.24 

64.0 

118.0 

21 

Oct     3 

1,133.5 

105 

12.96 

12.26 

78.2 

80.5 

24 

Oct     4 

1,055 

105 

5.43 
6L19 

49.50 

14.70 

16.17 

12&* 

92.4 
7L1 

28 

Oot     7 

1,308 

147 

14.35 

58. 8T 

19.18 

80.5 

30 

Oct     8 

905.6 

126 

59.50 

7.00 

80.00 

16.91 

98.3 

102.0 

31 

Oct.    10 

832.5 

147 

54.50 

9.00 

58.90 

12.50 

90.2 

70.7 

82 

Oct    11 

489 

63 

45.28 

12.50 

45.00 
48.80 

12.90 

85.3 

74.8 

35 

Oct    18 

780 

84 

46.98 

22.65 

10.79 

* 

92.1 

74.1 

*In  Experiment  No.  18  tbe  dilated  jaiee  wm  added  to  eeeut  ose-half  ilt  bulk  ©f  madilutecl  jaioe,  and 
then  evaporated. 

EXPERIMENTS  IN  DEFECATION. 

Besides  the  many  experiments  in  defecation  of  sorghum  juices  which 
were  made  at  the  "  small  mill,"  and  which  are  given  iu  detail  in  another 
portion  of  this  report,  there  were  also  made  during  the  season  a  verv 
large  number  of  experiments  in  the  laboratory  with  comparatively  small 
quantities  of  juice,  for  the  purpose  of  learning  the  effects  of  various  def- 
ecating agents,  especially  lime,  sulphurous  acid,  and  sulphite  of  lime. 

The  results  of  many  of  these  experiments  are  given  in  the  following 
table,  as  being  chiefly  valuable  to  those  who  may  desire  to  continue  in- 
vestigations iu  the  same  direction. 

In  each  case  a  sample  of  juice  was  analyzed  as  usual,  and  then  separ- 
ate portions  of  this  juice  were  submitted  to  different  modes  of  treatment, 
and  the  resulting  products  were  in  each  case  fully  examined,  and  the 
gain  or  loss  of  sucrose,  glucose,  and  solids  resulting  from  the  several 
methods  of  defecation  were  thus  shown. 
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SPECIFIC  GRAVITY  TABLES  OP  JUICES  OP  SORGHUM  AND  MAIZE. 

In  the  following  tables  the  average  results  in  percentage  of  juice 
obtained,  the  percentage  of  the  several  constituents  of  the  juice,  the 
available  sugar  calculated  as  the  difference  between  the  sucrose  and 
the  sum  of  the  solids  not  sucrose^  the  exponent  Of  purity,  by  which  is 
meant  the  percentage  of  sucrose  in  the  total  solids  of  the  juices,  and 
the  available  sugar  calculated  from  this  "  exponent,"  as  also  the  number 
of  analyses  made,  is  shown  for  each  degree  of  specific  gravity. 

There  is  also  given  in  the  tables  for  maize  and  sorghum  of  1881  the 
average  polarization  of  the  several  juices. 

If  we  include  all  of  the  analyses  of  maize  juices  in  which  the  specific 
graiity  exceeded  1.055  for  1880,  it  will  be  seen  that  there  were  made  in 
all  118  analyses,  with  the  following  average  results: 

/Lverage  results  for  maize,  1880. 

Per  cent. 

Juice  obtained 53.43 

Sucrose  in  iuioe 11.30 

CAucoee  in  Juice 1.01 

Solids  not  sugars  in  juice 4.12 

Available  sugar = sucrose— (glucose  -f  solids) 6.17 

Exponent 6.88 

Available  sugar  calculated  by  exponent 7.77 

Number  of  analyses,  118. 

Average  results  for  maize,  1881. 

[Juices  above  1.055  specific  gravity.] 

Percent. 

Juice  obtained •* , 54.60 

Sucrose  in  iuice - , 11.72 

Glucose  in  juice • 2.27 

Solids  not  sugars  in  juice . 2.39 

Polarization 10.86 

Available  sugar  =  sucrose  —  (glucose  and  solids) 7.06 

Exponent , 71.6 

Available  sugar  calculated  by  exponent. . 8.39 

Number  of  analyses,  28. 

From  the  above  results  it  will  be  seen,  that  the  available  sugar  from 
one  top  (2,000  pounds)  of  maize  stalks  was,  in  1880,  by  exponeqt  method 
of  estimation,  83  pounds,  a  difference  between  sucrose  and  other  solids 
of  66  pounds;  in  1881,  froin  2,000  pounds  stalks,  by  exponent,  92  pounds, 
a  difference  of  77  pounds  between  sucrose  and  other  solids. 

It  will  be  observed  that  the  results  by  polarization  of  tbe  above 
maize  juices  in  1881  was  92.6  per  cent  of  the  results  obtained  by 
analysis. 

Average  results  for  sorghum,  1880. 

[Juices  above  1.005  specific  gravity.] 

Percent 

Jnioe  obtained 60.22 

Sucrose  in  juice 13.85 

Glucose  in  juice 1.64 

Solids  not  sugars  in  juice 3.85 

Available  sugar  by  difference 8.36 

Exponent 71.7 

Available  sugar  by  exponent 9.93 

Number  of  analyses,  1,127. 
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Averugw  rtmltofor  lery***,  1881. 

(Juices  above  1.005  specific  gravity.] 

Percent. 

Juice  obtained •- • 58.51 

Sucrose  in  JHtce.. ...............  .................. ...•••...••....  15.29 

Polamaiion 14.34 

Glucose  in  juice 1.68 

Solids  not  sugars  in  juice a.  55 

Available  sugar  by  cUffejenee.. 10.  IS 

Exponent 74.7 

Available  sugar  by  exponent 11. 42 

Number  of  analyses,  501. 

From  the  above  results  it  will  be  seen  that  the  available  sugar  from 
one  ton  (2,000 pounds)  of  sorghum  was,  iu  1880,  by  exponent,  120  pounds ; 
by  difference,  101  pounds.  In  1881,  by  exponent,  134  pounds,  a  differ- 
ence of  118  pounds. 

It  will  be  observed,  also,  as  in  the  case  of  the  maize  juices  in  1881, 
that  the  results  by  polarization  are  93.8  per  ceit  of  those  obtained  by 
analysis. 

SPECIFIC  GRAVITY  TABLES. 
MAIZE  JUICES,  1880. 


Specific  grar- 

Per  cent,  of 

Per  cent,  of 

Per  cent  of 

Per  cent,  of 

P«r  cent,  of 

available 
flnjtar. 

Ho.  of 

*ity? 

.     Juloe. 

glucoae. 

enoroae. 

■olid*. 

analysis. 

1.019 

87.83 

119 

195 

1.18 

-.37 

1 

1.020 

1.021 

47*52 

64.97 

.84 

.09 

in 

123 

2.25* 

£'"*" 

1.022 

*""-iii 

1 

1.023 

45.98 

.81 

172 

2.26 

-L15 

1 

1.024 

1.02V 

65.*26 

.*7« 

aii 

iii 

.*28"-*" 

i*"* 

83.06 

.72 

2.64 

2.74 

-  .82 

2 

1.027 

58.78 

.88 

an 

2.10 

.76 

2 

1028 

65.75 

1.99 

a  39 

2.02 

-  .66 

1 

1.029 

1030 

1031 

ia'is 

i."ai 

a*32 

2*37 

""-Vsi"*"' 

a"** 

L032 

•1.98 

1.61 

a  is 

2.31 

-  .66 

1 

1.033 

88.29 

L46 

4.58 

2.29 

.78 

2 

1.034 

84.06 

1.06 

4.88 

2.48 

135 

1 

L035 

•4.47 

L15 

4.37 

2.24 

.98 

2 

1.030 

1.037 

iiio 

"*"  120 

4.73 

a"66 

.*53**"" 

a""# 

1.038 

6a  65 

199 

4.79 

2.23 

.57 

2 

1039 

•7.75 

.42 

a  16 

3.00 

2,74 

1 

1.040 

61.42 

1.32 

a  24 

2.43 

2.49 

3 

LOU 
1.0ft 

59.57 

1.45 

a  20 

169 

116 

7 

57.58 

1.80 

5.90 

2.62 

1.58 

4 

L043 

62.94 

1.80 

6  36 

194 

161 

2 

1.044 

60.32 

1.96 

a  71 

1.76 

3.00 

a 

1.045 

•0.97 

1.82 

7.17 

1.90 

3.45 

a 

1.040 

6L67 

1.80 

7.72 

2.04 

188 

a 

1.047 

58.52 

1.32 

a  17 

2.75 

4.10 

7 

1048 

56.55 

1.81 
1.08 

7.08 

2.80 

147 

4 

1.049 

63.57 

7.98 

2.92 

196 

a 

1.050 

63.63 

102 

a  18 

1.74 

a  42 

2 

1.051 

1.052 

59.*75 

*"l*66 

a'95 

183 

4.46 

a""* 

1.053 

55.35 

1.43 

9.13 

JL  56 

a  14 

4 

1.054 

57.30 

1.76 

a  01 

3.61 

174 

4 

1.035 

47.81 

104 

9.18 

a  61 

4.48 

4 

1.056 

55.02 

1.00 

9.58 

2.81 

a77 

3 

1.057 

66.71 

1.28 

9.02 

3.J65 

4.09 

11 

1.058 

57.29 

1.33 

9.49 

2.75 

a  41 

5 

L059 

5a  39 

1.38 

9.85 

3.99 

4.50 

8 

1.060 

53.45 

.95 

9.61 

4.12 

4.54 

6 

1.061 

55.60 

1.27 

10.02 

a  73 

ao2 

8 

1.062 

50.81 

1.05 

10.87 

3.51 

128 

11 

1.063 

53.13 

.03 

10.27 

3.78 

5.56 

6 

1.064 

52.55 

.99 

11.05 

3  96 

a  10 

6 

1.065 

54.  ai 

120 

10.98 

3.73 

5.09 

12 

1.064 

49.63 

.93 

10.81 

4.10 

a  78 

• 

1.007 

40.93 

1.12 

11.33 

4.21 

aoo 

• 

1.068 

57.20 

.82 

1.069 

5a  87 

.00 

12.54 

4,39 

7.65 

1 
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8PECIFIC  GRAVITY  TABLES-Continoed. 
MAIZE  JUICES,  1880-Continued. 


Specinc  tent' 

Per  cent,  of 

Ter  cent  of 

Per  cent  of 

Per  cent  of 

Per  cent  of 

Available 
sugar. 

No.  of 

ity. 

juice. 

glucose. 

sucrose. 

solid*. 

analyses. 

1.070 

48.27 

.86 

11.99 

4.35 

a  78 

3 

1.071 

56.11 

1.14 

U.77 

4.42 

a  21 

8 

1.072 

50.25 

.77 

12.14 

4.43 

a94 

4 

1.073 

48.76 

1.12 

12.95 

3.04 

a  79 

8 

1.074 

sa  90 

.91 

11.49 

5.83 

a  75 

8 

1.075 

47.69 

1.20 

11.01 

5.72 

4.09 

2 

1.076 

39.47 

.68 

11.45 

a  18 

4.69 

1 

1.077 

57.63 

.71 

13.99 

4.91 

a  37 

1 

1.078 

1.079 

55.11 

.89 

15.16 

8.27 

1L00 

1 

MAIZE  JUICES,  1881. 


Specific 

Per  cent  of 

Percent  of 

Per  oent  of 

•Pec  cent,  of 

solids  not 

sugars. 

Per  cent  of 

Per  oent  of 

available 

sugar. 

»j. 

gravity. 

Juice. 

glucose. '• 

snorose. 

polarisation. 

A 

LOU 

69.10 
75  75 
66.70 
6a  28 
63.90 
65.92 
63.39 
65.83 
6a  39 
62.70 
66.48 
6&  61 
6a  97 
5X34 
60.76 
60.61 

1.17 
1.69 
1.36 
102 
2.08 
1.89 
2.77 
2.56 
8.35 
9.10 
2.53 
2.92 
8.10 
1.98 
2.93 
2.71 

.47 
.32 
.80 
.24 
.27 
.55 
.98 
.60 
.49 
.86 
1.50 
1.04 
1.04 
2.14 
1.50 
2.45 

1.62 
1.89 
1.94 
2.06 
2.37 
a  14 

a  40 

2.26 
2.66 
2.93 
2.85 
2.88 
8.11 
a  20 

a  si 

2.53 

-2.22 
-176 
-100 
-3.84 
-4.18 
-4.48 
-179 
-4.21 
—5.52 
-117 
-188 
-4.71 
-117 
-199 
-4.74 
—179 

I 

L015 

2 

1.016 

3 

1.017 

4 

1.018 

4 

1.019 

3 

1.020 

4 

L021 

4 
4 

1.022 

1.023 

1.024 

7 

1.025 

§ 

L026 

2 

1.027 

g 

L028 

6 

1.029 

2.17 

t 

L030 

56.57 

2.54 

4.81 

2.88 

3.24 

-  .81 

• 

1.031 

57.51 

2.91 

2.69 

2.76 

2,08 

-198 

2 

'   1.032 

59.42 

2.92 

a  07 

2.80 

180 

-185 

4 

1.033 

6a  62 

8.80    • 

2.82 

a  51 

129 

-189 

3 

1.034 

60.16 

8.21 

a  68 

2.62 

166 

-115 

3 

1.035 

51.00 

2.41 

4.08 

2.65 

145 

-.99 

6 

1.036 

5a  95 

2.98 

a  76 

2.95 

4.53 

-117 

5 

1.037 

5a  17 

2.60 

4.47 

2.96 

4.26 

-1.09 

4 

1.038 

61.47 

3.07 

4.16 

1.63 

a  72 

-  .84 

8 

1.039 

5a  33 

2.51 

5.60 

2.11 

168 

.88 

7 

1.040 

62.63 

2.79 

4.82 

2.77 

a  05 

—  .74 

7 

1.041 

67.47 

2.74 

a  49 

2.24 

6.00 

.61 

8 

1.0(2 

54.63 

2.43 

5.56 

2.93 

137 

.20 

4 

1.043 

61.46 

8.03 

5.16 

2.90 

a  44 

-  .77 

4 

1.044 

5a  68 

2.71 

a  57 

2.33 

a  99 

.« 

5 

1.045 

53.22 

2.99 

a  97 

2.96 

139 

.12 

• 

1.046 

61.84 

2.85 

a  64 

2.82 

116 

.97 

2 

1.047 

5a  94 

2.60 

7.45 

1.60 

7.42 

185 

3 

1.048 

64.38 

2.44 

7.61 

2.46 

6.08 

171 

3 

1.049 

61.02 

2.49 

a  89 

2.10 

7.51 

4.80 

5 

1.050 

57.71 

2.73 

7.81 

2.47 

7.54 

161 

6 

m 

57.30 

2.08 

R27 

a  14 

7.20 

105 

2 

64.90 

8.20 

8.24 

2.81 

7.58 

123 

1 

1.063 

66.75 

2.75 

9.10 

2.10 

a  66 

4.25 

3 

L054 

71.39 

2.92 

7.64 

3.86 

7.52 

.86 

1 

1.055 

57.18 

2.78 

9.18 

1.99 

a  91 

4.41 

3 

L056 

53.72 

2.39 

10.88 

2.51 

9.46 

5.98 

2 

1.067 

62.36 

1.68 

11.21 

1.76 

10.22 

7.77 

8 

L058 

5a  47 

2.54 

10.45 

2.19 

10.25 

172 

2 

1.069 

6a  78 

2.27 

11.01 

L76 

10,62 

a  98 

2 

1.060 

63.31 

2.12 

10.62 

2.44 

10.58 

a  06 

3 

1.061 

5a  07 

1.90 

11.92 

1.85 

10.65 

108 

5 

L062 
1.063 

53.49 

2.80 

11.44 

a  46 

11.89 

a  68 

4 

1.064 

53.14 

i.29 

12.94 

1.88 

12.87 

9.77 

1 

1.065 

53.90 

2.05 

11.92 

2.36 

11.40 

7.51 

2 

1.066 

L067 

53.11 

1.44 

18.88 

2.66 

9.58 

1 

1.068 

1.060 
1.070 

51.47 

2*25 

12.55 

2.60 

11.74 

7.60 

1 

1.071 

50.14 

5.41 

9.91 

3.35 

1.15 

1 

1.072 

1.073 

64.89 

1.75 

13.69 

2.19 
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SPECIFIC  GRAVITY  TABLES— Continued. 
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8peciflc 
gravity. 

Per  cent,  of 
juioe. 

Per  cent,  of 
glucose. 

Per  cent  of 
sucrose. 

Per  cent,  of 

solids  not 

sugar. 

Per  cent,  of 
Polarisation. 

Per  cent  of 

available 

sugar. 

4 

1.012 

65.67 

1.11 

.26 

an 

—4.02 

1 

1.014 

66.08 

1.09 

.48 

a  66 

—a  92 

3 

L015 

63.84 
64.91 

1.64 
1.57 

.04 
.26 

2.56 
2.27 

-3.56 
—a  58 

5 

1.016 

7 

14)17 

62.10 

2.33 

.43 

150 

—4.40 

8 

1018 

l.oro 

5a  96 
64.97 
66.60 

1.66 
2.55 
2.58 

.68 
.46 
.90 

a  19 
a?9 

a  io 

—a  17 

—4.88 
—4  78 

5 

9 

L02O 

18 

1.021 

65.26 

2.80 

.49 

a25 

—6.56 

11 

1.022 

64.53 

2.29 

.99 

3.20 

—4.50 

7 

L023 

67.92 
69.00 

8.00 
3.24 

.94 
.80 

3.92 
a72 

-4.03 
—6.16 

15 

L024 

13 

1.025 

65.91 
68.25 
67.87 
67.37 
66.57 

2.08 
3.21 
a  12 
a  55 
3.6« 

1.49 
1.61 
L44 
1.38 
1.68 

a  26 
a  39 
a  85 

3.66 

a  18 

—4.45 
-a  99 
-4.53 
—5.83 
—5.19 

13 

1.026 

17 

1.027 

14 

1.028 

9 

1.020 

11 

1.030 

66.89 

2.88 

2.12 

£45, 

i.*78"*" 

—a  21 

8 

1.031 

59.56 

2.68 

a  60 

a  »4 

a  01 

—a  93 

6 

1.032 

68.27 

a  89 

1.79 

2.60 

a  is 

—4.70 

12 

1.033 

68.40 

a  30 

aos 

3.05 

a  89 

-a  27 

8 

1.084 

64.83 

3.41 

a  68 

a  8i 

a  95 

-a.  54 

13 

1.035 

7ft  12 

4.32 

a  7o 

a  75 

a  92 

—4.37 

10 

1.036 

66.80 

a  95 

2.97 

a  io 

1.28 

-4.17 

10 

1.037 

64.16 

a  22 

4.69 

3.73 

a  02 

-a  26 

8 

1.038 

59.97 

a  26 

a  39 

a  49 

a  83 

-a  36 

9 

1.030 

66  98 

a  93 

4.10 

a  15 

4.28 

-1.98 

12 

1.040 

67.18 

4.02 

4.39 

a  44 

a  93 

-ao7 

14 

1.041 

66.32 

a  41 

a  21 

a  16 

4.36 

-1.36 

11 

1.042 

64.84 

an 

5.14 

a  68 

4.82 

—  .68 

12 

1.043 

66.17 

a  76 

4.81 

3.22 

4.41 

—a  17 

13 

1.044 

63.54 

a  59 

5.11 

a  08 

4.83 

—1.56 

16 

1.045 

68.42 

a  86 

5.54 

a  5i 

&  46 

-  .83 

12 

L046 

62.99 

3.20 

&  31 

a  92 

6.66 
6.77 

-  .90 

20 

1.047 

62.75 

2.52 

a  33 

ao7 

.74 

18 

L048 

65.97 

a  48 

a  oi 

aas 

au 

—  .80 

12 

1 049 

67,01 

3.66 

6.85 

a  42 

•       6.78 

—  .23 

14 

1.060 

64.07 

a  47 

a  oe 

a  03 

a  90 

.16 

16 

1.061 

61.58 

a  17 

6.88 

a  02 

6.35 

.61 

16 

1.052 

63.62 

3.17 

7.19 

a  4t 

a  74 

.61 

16 

1.053 

6&  33 

3.05 

7.81 

a  89 

7.60 

1.87 

14 

1.064 

64.40 

3.08 

aos 

a  19 

7.69 

1.81 

15 

1.055 

57.71 

8.34 

7.35 

a  52 

7.02 

.49 

16 

1.056 

61.98 

2.79 

7.18 

a  75 

7.78 

.64 

15 

1.057 

61.20 

a  12 

8.45 

3.00 

7.81 

a  33 

10 

1.058 

59.47 

2.57 

a  44 

a37 

7.85 

a  50 

18 

1.050 

62.83 

a  58 

8.54 

a  82 

8.08 

a  u 

12 

1.060 

63.33 

a  22 

10.16 

2.58 

9.72 

4.86 

5 

1.061 

62.62 

a  38 

9.30 

3.20 

a  84 

a72 

13 

1.062 

63.15 

2.86 

16.70 

8.08 

9.66 

6.32 

13 

1.063 

62.34 

a  13 

11.44 

a  82 

10.46 

a  49 

11 

1.064 

60.26 

a  45 

10.49 

3.40 

9.67 

4.64 

20 

1.065 

62.98 

2.74 

10.82 

3.16 

10.06 

4.92 

23 

1.066 

62.43 

a  42 

11.38 

a  00 

10.79 

a  oo 

20 

1.067 

59.22 

1.83 

11.51 

3.19 

11.14 

a  49 

19 

1.068 

58.35 

1.71 

11.75 

a  41 

11.19 

a  63 

22 

1.069 

61.24 

1.97 

iaio 

a  40 

11.56 

ae7 

22 

1.070 

57.60 

2.57 

1*124 

2.86 

11.53 

a  si 

21 

1.071 

59.68 

1.86 

12.53 

a  go 

11.89 

7.07 

24 

1.072 

60.22 

1.87 

13.06 

8.33 

ia46 

7.86 

22 

1.073 

59.80 

a  15 

laoo 

a  oo 

ia87 

7.94 

30 

1.074 

59.28 

1.56 

13.45 

a  75 

18.36 

a  14 

21 

1.075 

59.85 

a  05 

ia58 

8.48 

laoo 

a  05 

39 

1.076 

60.47 

1.77 

iaoe 

X.52 

U66 

a  67 

30 

1.077 

5a  58 

L41 

14.58 

8.49 

la  07 

9.68 

31 

L078 

5a  71 

1.42 

14.53 

3.42 

14.00 

9.69 

28 

1.07D 

59.47 

1.18 

14.80 

8.50 

14.65 

ia  18 

20 

1.080 

5a  08 

1.38 

14.92 

3.59 

14.47 

9.95 

24 

1.081 

57.76 

L73 

14.79 

a  71 

14.17 

ass 

19 

1.082 

58.77 

1.28 

15.88 

a37 

15.41 

11.23 

35 

1.083 

59.06 

1.50 

laoe 

a  47 

15. 24 

ia  93 

81 

1.074 

5a  64 

1.85 

15  03 

a77 

ia27 

ia  3i 

14 

1.085 

61.15 

.88 

16.14 

4.39 

15.77 

ia87 

20 

1.086 

5a  03 

1.31 

ia5M 

a  4i 

15.98 

1U86 

16 

1.087 

67.55 

1.11 

17. 15 

3.89 

16.18 

iai5 

11.90 

18 

L088 

5a  41 

1.59 

17. 45 

a  96 

15.83 

16 

1.089 

59.56 

1.48 

17.54 

a  85 

15.79 

ia2i 

17 

1.000 

59.64 

1.24 

17.79 

3.06 

15.79 

13.49 

9 
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Speoiflo 

Per  cent,  of 
Juke. 

Pereent.ef 
glucose. 

Percent  ef 
snoroee. 

Per  cent  of 

solids  not 
sugar. 

Polariza- 
tion. 

Per  cent  of 

available 

sog*r. 

4 

1.001 
1.092 
LOOS 
1.004 
1.005 

6a,  63 
58.26 
58.52 
55.29 
59.51 

150 

.91 

8.03 

LOS 

.95 

17.82 
18.48 
18.09 
18.51 
19.58 

4.49 

5.28 
159 
8.87 
2.75 

16.45 

1L84 
12.34 
1L88 
18.61 
15.88 

12 

3 

17.00 
1&62 

3 
2 
1 

1^406 

LOOT 

1.098 

54.51 

1.87 

1&00 

8.40 

ia7o 

13.77 

2 

RELATIVE  LENGTHS  AND  WEIGHTS   OF  THE  DIFFERENT  VARIETIES 

OF  SORGHUM. 

In  the  following  table  will  be  found  the  average  length  of  the  several 
varieties  of  sorghum,  as  grown  upon  the  experimental  plat  upon  the 
department  grounds,  the  average  weight  of  the  entire  plant  and  of  the 
gtalk  topped  and  stripped  of  its  leaves  and  ready  for  the  mill,  as  also 
the  number  of  stalks  of  each  variety  upon  which  such  averages  are 
based* 

This  table  will  enable  any  one  to  determine  the  relative  amount  of 
either  variety  which  may  be  grown  upon  an  acre,  since  these  several 
varieties  were  grown  from  seed  planted  the  same  day  and  upon  a  plat 
of  ground  which  insured  practically  uniform  conditions  in  every  respect, 
since  the  culture  or  all  varieties  was  the  same. 

A  similar  table  follows  for  the  several  kinds  of  maize  which  were 
examined. 

For  the  convenience  of  those  who  may  wish  to  estimate  the  crop  ot 
either  variety  of  sorghum  or  of  maize  which  may  be  grown  to  the  acre, 
the  following  calculations  have  been  made,  from  which  any  one  may 
readily  determine  the  weight  of  his  crqp  according  to  different  methods 
of  planting. 

HUMBLER  OF  STALKS  PER  ACBS. 

In  drills  3  feet  apart  and  3  stalks  to  the  foot . 43,560 

In  drills  3|  feet  apart  aud  3  stalks  to  the  foot 36,300 

In  drUls  3*  feet  apart  and  2  stalks  to  the  foot 24,300 

In  hills  3*  feet  by  3*  feet  and  5  stalks  to  the  hill 17,730 

In  hills  3*  feet  by  2  feet  and  4  stalks  to  the  hiU 24, 695 

In  bills  3  feet  by  3  feet  and  4  stalks  to  the  hill 19,360 

In  hills  4  feet  by  2  feet  and  4  stalks  to  the  hUl 21,780 

Upon  good  strong  land  the  drills  may  be  only  3  feet  apart,  and  the 
stalks  may  be  grown  four  inches  apart,  or  43,560  stalks  to  the  acre. 

It  will  be  observed  that  the  average  loss  by  stripping  and  topping  is 
in  the  case  of  the  sorghums  24.6  per  cent,  and  of  the  maize  38.4  per 
cent. 

32  AG 
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Relative  length*  and  weight*  of  ike  afferent  varieties  of  sorghum. 


i 

i 


A 


3 


•z 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
81 
82 
88 
84 
85 
86 

87 

86 


Early  Amber • —....» 

.....do « 

Early  Golden • 

G"klen  Strap 

White  Llberian 

Early  Amber • 

Black  Top  Sorghum 

African  sorghum — 

White  Mammoth 

Oomaeeana  |  Blymyer  &  Co.] 

Regular  Sorgho •— • 

Hybrid  [B.  Link] 

Sugar  Cane ]J.  N.  Bargerl .. 

Oomaeeana  Sorghum  [D.  W.  Aiken] . 

Neeaaana  [ W.  fl.  Lytie] 

Gooee  Neck 

Early  Orange - 

Necaatna  fBlymyer  A  Co.) 

New  Variety  [Z.  link] 

Chinese 

Wolf  Tail 

Gray  Top \i--,— ~ 

Llberian  (Blymyer  Sl  Co.] 

Liberian[W:H.Lytle] 

Oomaeeana  I W.  L  Mayea  *  Co.].... 

Snmac  IWOliB  PopeJ 

Maetodo* *- 

Iraphee 

New  Variety  [J.  W.  H.  8alle] 

Snmac  [J.  ML  Wlghtonl 

Hondurae  [Arsenal  Grounds] 

Honey  Cane 

Spangle  Top 

Hondurae  [B.  Link] 

Honey  Top  or  Texaa  Cane 

Hondurae  |L.  BrandeJ 

Sugar  Cane JC.  E.  Miller] 


Hybrid  [J.  C.Moore). 

Sugar  Cane  [E.  Link) 

Bear  Tail 

Iowa  Bed  Top 

New  Variety  IF.  W.  Stump]. 

Weet  India  Sugar  Cane 

White  African 

Gooee  Nock  fGibeon] 

White  Imphee      ~ 

Hybrid  No.  4  [Wallie] 


104 
98 

101 
62 
54 
48 

190 
50 

100 

101 
43 
51 
52 

105 
94 
92 

104 
41 
98 
34 
92 

101 
99 
88 
81 
46 
41 
78 
86 
82 
84 
90 
62 
97 
81 

120 
67 
85 
42 
41 
41 
15 
33 
31 
85 
40 


Jtet 

a  70 
a  70 
a  70 
a  so 
a  4« 
a  54 

7.48 

aw 

9.54 

a  26 

9.436 

a  854 
7.326 
a  398 
7,694 
9.067 
a  238 
7.547 
9.144 
7.95 

a  06 

7.4t9 
a  61 
a  29 
an 
a  70 

1L84 

a  84 
a  33 
a  68 

10.09 
1L85 
1L07 
11.60 
1L48 
1L78 
6.82 

a  95 

9.29 

a<M 

a  bo 

8  34 
7.89 
7.75 

a  19 

7.50 
a  79 


Pound*. 
L390 
1.410 
L370 
L370 
1.629 
L817 
1.409 
L654 
L637 
L578 
L779 
1.901 
L261 
1.510 
1.512 
1.738 
2.115 
L450 
1.562 
L722 
1.449 
L661 
2.370 
2.154 
2.337 
2L177 

a  612 

2.057 
1.786 
a  047 
1.633 
1771 
a  878 
2.543 
a  517 
1679 
L089 
1869 
L700 
L383 
L829 
1.309 
1107 
1.434 
L852 
1.309 
L410 


Pounds. 
0.960 
1.004 
1.001 
L001 
L337 
1979 

a  981 

1.156 
L353 
L169 
L266 
1.879 
a  893 
1.140 
1.089 
1.255 
1.487 
L047 
L181 
L225 
1.2T7 
L189 
L807 
L803 
L729 
L632 
1.928 
L543 
L200 
LS28 
L269 
1889 
L854 
1143 
1181 
1079 
1731 
L262 
1.881 
L055 
L699 
L037 
L65J 
1.045 
L835 
1911 
L065 


Relative  length*  and  weight*  of  the  several  varieties  of  maize. 


Name. 


Number 
of  stalks. 


Lemgth. 


Total 

weight 


wdgntT 


Egyptian  Sugar  Corn 

Lmcfaav's  Horse  Tooth.... 

Blount's  Prolific 

Improved  Prolific  Bread .. 
Broad  Flat  White  Dent  .. 
Long  Narrow  White  Dent 
Chester  County  Mammoth 

18- rowed  Y.llow  Dent 

StowelTa  Eversreon    

Improved  Prolific 

San  ford  Corn      

JCurly  Minnesota  Dent . . . . 


FteL 
18f 
a  93 
9.65 
11  48 
148 
118 
a  49 
a  24 
108 
7.87 
194 
178 


Pound*. 
1.710 
1933 
1065 
1865 
1616 
1874 
2.732 
1860 
0.816 
L928 
0.688 
0.449 


Powndt. 
L105 
1.833 
L18S 
1.791 

1.658 

him 

1.560 
0.610 
1.485 
1421 
1295 
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COMPOSITION  O*  SOBGHUM  SHED. 


Analyses  of  several  varieties  of  sorghum  seed  have  been  made  with  a 
view  of  determining  their  probable  value  as  food  for  animals;  and,  for 
the  purpose  of  comparison,  an  average  of  the  analyses  of  the  grain  of 
twenty-one  varieties  of  common  field  corn  is  given: 
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2.22 
66.80 
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Crude  fiber 

1.42 
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100.00 
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100.00 
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The  above  analyses  show  the  average  composition  of  the  sorghum 
seed  and  corn  to  be  of  those  nutritive  constituents  which  are  of  value, 
viz.,  the  albumenoids,  fats,  and  carbo-hydrates  or  non-nitrogenous  mat- 
ters, as  follows: 


Albumi- 
noids. 

Fate. 

Kon- 

nitroge- 

nous. 

Other 

oonatita- 

en  to. 

Sorghum  w*4 r» .-r,T**ir. *,**-.*- , r-, 

-  Pr.et. 
10.61 

Pr.eL 
4.26 

Pr.eL 
71.  U* 
71.22 

Pr.et. 
14.02 

Corn 

10.90           fi.56 

12.32 

Upon  page  07,  Annual  Report  Department  of  Agriculture,  1879,  after 
a  discussion  of  the  market  value  of  the  above  nutritive  constituents  in 
grains,  the  following  prices  are  given  as  being  approximately  true  for 
our  country,  viz: 

Cents  per  pound. 

Albumenoids 4.50 

Fats 3.84 

Non-nitrogenous 95 

At  these  prices  it  will  be  seen  that  100  pounds  of  the  sorghum  seed 
would  be  worth  $1.32,  and  100  pounds  of  corn  $1.38,  or  practically 
almost  the  same. 

The  above  results  appear  to  have  been  confirmed  by  many  in  their 
experiments  in  feeding  the  sorghum  seed;  and.  as  is  well  known,  this 
grain  has  been  in  very  extensive  use  in  China  tor  centuries  as  food  for 
both  man  and  beast. 

In  the  above  analyses  the  percentage  of  starch  as  given  is  determined 
by  difference;  but  in  the  analysis,  in  the  attempt  to  determine  the  starch 
by  converting  it  into  glucose,  there  was  a  considerable  portion  which 
resisted  such  conversion.  In  the  sorghum  seed  this  amounted  in  the 
case  of  the  White  Mammoth  to  17.56  per  cent.,  and  in  the  Early  Amber 
to  19.M  per  cent,  of  the  grain. 

This  substance  appears  to  be  incapable  of  fermentation,  is  not  able  to 
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reduce  Fehling's  solution,  and  is  without  action,  so  far  as  could  be  deter- 
mined, on  polarized  light.  In  a  sample  of  corn  analyzed  there  appeared 
to  be  only  4.33  per  cent,  of  this  substance  present  It  will  be  still  far- 
ther examined. 

LOSS  OF  SUGAR  IN  MANUFACTURE, 

The  average  of  two  analyses  of  stripped  stalks  of  sorghum  gave 
77.85  per  cent  of  water.  Through  the  inability  of  the  mill  to  express 
all  the  juice  fully  one-third  of  the  sugar  present  in  the  fresh  stalks  is 
estimated  as  left  in  the  begasse.  This  loss,  with  our  present  imperfect 
methods,  is  inevitable,  and  the  same  is  as  true  of  the  working  of  sugar 
cane  as,  of  the  sorghums. 

In  1879  the  experiments  made  in  the  manufacture  of  sirup  and  sugar 
showed,  as  the  average  of  twenty-two  separate  experiments,  that  the 
proportion  of  sucrose  to  glucose  in  the  sirup  was  nearly  equal  to  that 
existing  between  these  constituents  in  the  juice.  For  example,  in  the 
above  twenty-two  experiments  the  average  amount  of  sucrose  in  the 
total  solids  of  the  sirups  was  95.68  per  cent  of  the  amount  of  sucrose 
in  the  total  solids  of  the  juice.  It  will  appear  then  that,  provided  only 
the  juices  are  in  the  proper  condition  for  sugar-making,  there  is  no 
difficulty  in  securing  a  favorable  result. 

The  experiments  this  year  fully  confirm  the  above  results.  In  three 
experiments,  for  example,  the  juices  and  sirups  made  from  them  had 
the  following  composition : 


Number* 

Juices. 

Sirup* 

Sucrose. 

Gtaooee. 

Sucrose. 

Glucose. 

1 

Pereent 
7.J6 
6.95 
14.20 

Pereent 
7.10 
6.01 
1.79 

Percent 
30.50 
80.99 
50.85 

Pereent. 
77. 00 

a .. 

3 

9149 
6.50 

The  percentage  of  sucrose  in  the  sum  of  the  two  sugars  in  the  juices 
and  sirups  is  as  follows : 


If  umber. 

J  aloes. 

Sirups. 

Sucre** 
obtained 
In  sirup. 

1 

2 

Percent. 
50.6 
53.6 
88.9 

Per  emu 
45.2 
51.4 
90.2 

Percent 
89.3 
96.9 

8 

10L5 

The  above  calculation,  it  will  be  seen,  shows  only  that  there  has  been 
in  the  process  of  making  the  sirup  little  diminution  in  the  relative 
amounts  of  sucrose  as  compared  to  the  glucose,  but  there  is  no  indica- 
tion of  the  absolute  amount  of  sucrose  recovered  of  that  present  in  the 
juice,  since  the  presence  of  the  same  relative  proportion  of  sucrose  to 
glucose  in  juice  and  sirup  may  be  due  either  to  no  change  having  taken 
place  in  either,  or  to  the  fact  that  a  proportionate  change  has  taken 
place  in  both,  so  that  the  loss  of  sucrose  by  inversion  may  be  just 
counterbalanced  by  a  corresponding  destruction  of  glucose.  Careful 
estimates  have  been  made  this  year  to  determine  the  absolute  loss  of 
sucrose  incurred  in  the  manufacture,  and  the  results  show  that  in  the 
forty  experiments  made  the  amount  of  sucrose  recovered  in  the  sirup 
was  87.5  per  cent,  of  the  actual  amount  in  the  juice,  while  individual 
cases  show  that  the  entire  quantity  waa  recovered.    But  it  must  be  re- 
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membered  that  •wing  to  the  slight  and  unavoidable  errors  of  analysis, 
it  is  obvious  that  the  multiplication  of  that  error  in  estimating  the 
total  sugtar  in  a  large  amount  of  juice  or  sirup  renders  any  single  re- 
sult in  itself  unreliable ;  but,  since  the  errors  art  as  likely  to  be  upon 
one  side  as  another,  the  average  results  of  so  large  a  number  of  sepa- 
rate experiments  may  be  regarded  as  close  approximations  to  the  truth. 

ANALYSIS  OP  JUICE  AT  DIFFERENT  STAGES. 

It  has  been  supposed  by  some  that  the  increase  in  the  amount  of 
sugar  at  certain  periods  is  due  to  the  drying  up  of  the  plant  and  the 
consequent  concentration  of  the  juice  by  evaporation. 

This  view,  although  apparently  supported  by  some  facts,  is  probably 
erroneous,  since,  as  win  appear  from  the  results  of  our  determinations, 
as  shown  upon  either  of  the  charts  showing  the  average  results  for  a 
year,  the  amount  of  juice  varies  but  little  during  the  year  j  but  owing  to 
continuous  increase  in  the  sucrose,  glucose,  and  other  solids  during  the 
season,  as  shown  by  the  analyses  and  indicated  by  the  steady  increase 
in  specific  gravity,  it  follows  of  necessity  that  the  amount  of  water  in 
thejuice  must  as  steadily  decline. 

This,  however,  would  hardly  appear,  as  the  result  of  a  drying  up  of 
the  plant,  since,  as  has  been  shown,  neither  the  amount  of  juice  nor  its 
composition  suffers  any  great  change,  even  when  a  heavy  rainfall  suc- 
ceeds a  period  of  prolonged  drought. 

It  appears  ratter  a  normal  condition  of  the.  plant's  growth,  and  the 
production  of  sugar  seems  to  be  accompanied  by  the  elimination  of  a 
certain  amount  of  water. 

If  at  any  time  we  might  look  for  more  concentration  of  juice  by  the 
evaporation  of  water,  and  the  consequent  increase  in  the  percentage  of 
£he  several  constituents  of  the  juice,  it  would  seem  to  be  during  the  later 
periods  of  the  plant's  growth.  If,  now,  we  take  the  results  for  the  past 
season  as  given  in  the  general  averages,  we  find  that,  for  example,  the 
amount  of  total  solids  obtained  in  the  juice  were  in  the  fifteenth,  six- 
teenth, and  seventeenth  stages,  12.35, 12.56,  and  12.30  per  cent,  of  the 
weight  of  the  stripped  stalks,  but  the  amount  of  water  in  the  juices  at 
these  periods  was,  for  these  respective  stages,  51.19,  47.69,  and  46.65 
per  cent,  of  the  weight  of  the  stripped  stalks. 

As  will  be  seen,  there  is  in  the  above  results  a  slow  diminution  of 
water,  but  no  corresponding  increase  of  the  solids. 

The  following  table  gives  the  results  for  the  past  season,  showing  the 
per  cent  of  juice  and  of  each  of  its  constituents,  as  also  of  available 
sugar  calculated  to  the  stripped  stalks: 

Percentage  of  euoroee,  total  eoUde,  water,  and  available  eugarin  $tripped  $taVc$,  obtained  in 

juice  at  different  etagee. 
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Ftnemto§*  of  iueroH,  fetal  mUHi,  water  cmi  maXU&l*  tipcr,  #«-~CoiitiiiMd. 
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It  will  be  seen  in  the  foregoing  table  that  there  is  an  uninterrupted 
increase  in  the  percentage  of  sucrose,  total  solids,  available  sugar,  and 
specific  gravity,  with  a  corresponding  decrease  in  the  percentages  of 
water,  to  about  the  sixteenth  stage.  It  will  be  seen  that  during  the 
sixteenth,  seventeenth,  and  eighteenth  stages  the  per  cent  of  available 
sugar  in  the  stalks  remains  nearly  constant  and  at  its  maximum,  al- 
though the  per  cent,  of  sucrose  and  of  available  sugar  in  the  juice  ob- 
tained, as  has  been  shown,  is  at  its  maximum  at  the  eighteenth  stage. 

The  number  of  pounds  of  available  sugar  to  be  obtained  from  a  ton 
of  stalks  at  the  different  stages  is  also  given  in  a  separate  column. 
From  these  results  it  would  appear,  as  the  average  result  of  122  analyses 
of  thirty-five  varieties  of  sorghum,  that  133  pounds  of  sugar  from  a  ton 
of  stripped  stalks  is  not  beyond  the  limits  of  even  probability.  It  will 
also  be  seen  that  these  same  stalks,  if  cut  while  the  seed  was  in  a  doughy 
condition,  as  shown  by  the  ninth  stage,  would  yield  only  15  pounds  of 
sugar  per  ton  of  stalks. 

THE  INCREASE  IK  SUGAR  DURING  THE  LATER  STAGES  IN  THE  DEVEL- 
OPMENT OF  THE  SORGHUM  IS  BUT  THE  RESULT  OF  A  LOSS  OF  WATER 
OR  DRYING  UP  OF  THE  PLANT. 

This  is  a  matter  of  such  great  practical  importance  to  the  manufac- 
turer of  sugar  from  the  sorghums,  that  a  fuller  disoussion  of  the  facte 
obtained  by  analysis  is  justified,  since,  if  it  were  true  that  the  absolute 
amount  of  sugar  present  in  the  plant  was  at  its  maximum  during  the 
early  stages  in  its  development,  it  would  certainly  be  advisable  that  the 
crop  be  worked  at  such  time  as  showed  the  greatest  per  cent,  of  juice, 
since  obviously  a  larger  per  cent,  of  the  sugar  actually  present  in  the 
plant  would  be  extracted  by  pressing  the  cane  at  such  time  as  showed 
the  maximum  per  cent,  of  juice. 

It  is  true,  as  will  be  seen,  that  the  per  cent,  of  juice  expressed  by  the 
mill  is  greatest  in  the  earlier  stages  of  development,  and  it  is  also  true 
that  the  actual  amouut  of  water  present  in  the  plant,  and  in  the  ex- 
pressed juice,  is  less  at  tbe  later  stages  in  the  plant's  life. 

But  it  is  obvious  that  if  the  increased  per  cent,  of  sugar,  as  shown  in 
the  juice  at  these  later  stages,  was  due  simply  to  loss  of  water  through 
a  drying  up  of  the  plant,  then  it  would  necessarily  follow  that  by  such 
evaporation  the  relative  percentages  of  the  several  constituents  preseut 
in  the  juice  would  be  maintained;  but  such  is  far  from  being  the  case,  as 
will  be  seen  by  the  following  table,  for  while  tbe  sugar  and  the  solids 
not  sugar  increase,  it  will  be  seen  that  their  increase  is  by  no  means 


EEPOET  OF  THE  CHEMIST. 


503 


proportional,  the  sucrose  increasing  from  the  first  to  the  seventeenth 
stage  688  per  cent.,  while  the  solids  mciease  only  135  per  cent.;  besides, 
glucose,  instead  of  increasing,  as  would  be  natural  and  inevitable  if  we 
regard  the  matter  as  simply  one  of  loss  of  water  by  evaporation,  de- 
creases 66  per  cent. 

But  it  is  obvious  that  if  the  water  present  in  the  juice  at  the  different 
stages  be  multiplied  by  the  per  cent,  of  the  several  constituents*  as,  e.  g.y 
sucrose,  the  series  of  products  would  necessarily  be  a  constant  quantity; 
but,  on  the  other  hand,  we  find  that  the  sucrose  increases  606  per  cent,, 
the  solids  111  per  centj  while  the  glucose  decrease*  68  per  cent.  Such 
a  rosult  is  wholly  at  variance  with  the  view  that  the  increase  of  sugar 
is  only  apparent  and  due  to  the  evaporation  of  water. 

It  will  be  observed  that  the  actual  increase  in  sugar  in  the  plant  is 
in  reality  greater  than  is  shown  is  the  above  results,  since  it  is  obvious 
that  a  larger  proportion  of  that  present  in  the  plant  is  expressed  at  the 
time  when  the  amount  of  water  is  at  its  maximum,  viz.,  during  the 
earlier  stages,  and  that  a  larger  proportion  is  left  in  the  begasse  during 
the  later  stages. 

Table  ehoumg  that  the  increase  in  sugar  faring  the  later  etagee  ie  net  due  to  a  drying  up  of 

the  plant. 
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7.78 
9.23 
9.71 
10.49 
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12. 79 
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65.04 
63.62 
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54.18 
64.03 
68.79 
65.12 
65.98 
64.59 
65.27 
66.53 
55.50 
55.15 
64.81 
53  39 
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111 
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3.47 
4.29 
6.06 
6.40 
7.38 
7.69 
8.95 
9.98 
10.66 
1L18 
11.40 
11  76 
11.69 
12.40 
13.72 
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4.28 
4.11 
8.94 
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2.36 
2.07 
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1.81 
1.64 
1.56 
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1.73 
1.86 
1.79 
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1.97 
2.46 
2.19 
2.37 
2.42 
2.50 
2.72 
2.83 
2.82 
2.96 
8.16 
8.32 
4.07 
8.42 
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1.867 
2.365 
2.884 
8.494 
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4.967 
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6.970 
5.912 
6.868 
6.053 
6.891 
6.272 
6.6.^8 
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2.394 

2,859 

2.302 

2.151 

2.188 

2.165 
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1.434 
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.830 

.757 
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.937 
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.963 
1.068 
1.1*3 
L387 
L210 
1.340 
L34S 
1.379 
1.511 
1.497 
1.451 
1.524 
L687 
L679 
1.975 
1.769 


AVAILABLE  SUGAR  IN  JUICE  OP  MAIZE. 

The  average  per  cent  of  available  sugar  in  the  juices  of  eight  varieties 
of  common  Held  maize  grown  upon  the  department  grounds,  and  from 
which  the  crop  of  ripe  corn  was  obtained,  was  4.45  per  cent.,  and  the  per 
cent,  of  available  sugar  in  the  sirup  made  from  these  juices  was  16.74. 

The  average  number  of  bushels  of  shelled  corn  gathered  from  the 
abovfe  eight  varieties  was  at  the  rate  of  48.4  bushels  per  acre.  The 
entire  plat  was  about  one-sixth  of  an  acre.  Owing  to  the  severe  drought 
the  stalks  had  dried  up  before  the  time  of  working  to  a  great  extent, 
and  the  average  weight  of  stripped  stalks  per  acre  it  was  impossible  to 
determine,  but  those  which  were  the  least  dried  up  yielded  of  stripped 
stalks  at  the  rate  of  16.432  pounds  per  acre. 

This  would  not  give  the  results  which  have  been  obtained  in  the  ex- 
periments of  previous  years,  but  indicates  as  a  result  in  available  sugar 
366  pounds  per  acre,  in  addition  to  the  48.4  bushels  of  shelled  corn. 


504         REPORT  OF  THE  COMMISSIONER  OP  AGRICULTURE. 

In  contrast  to  these  results  some  maize  stalks  grown  by  Dr.  Dean 
gave  the  following  results  in  available  sugar: 

No.  1.  Juice,  —  .  05  per  cent ;  sirup,  —    9. 68  per  cent. 

No.  2.  Juice,  —  1. 01  per  cent :  sirup,  — 10. 96  per  cent. 

These  stalks  had  lain  several  days,  after  being  cut,  before  they  were 
worked,  and  it  is  quite  probable  that  the  results  are  due  to  this  cause. 

Several  examinations  were  made  of  the  juice  of  sugar-corn  stalks 
from  which  the  ears  had  been  removed  for  canning.  The  average  of 
seven  different  analysecuof  separate  lots  gave,  in  available  sugar,  (L38 
percent-  of  the  juice.  From  the  above  results,  which  have  been  also 
obtained  in  previous  years,  it  would  appear  to  be  very  probable  that 
sujrar  could  be  profitably  obtained  from  this  practically  refuse  mate- 
rim.  At  least,  good  sugar  has  been  repeatedly  obtained  from  corn 
stalks  in  our  previous  experiments,  and  in  quantity  and  quality  folly 
warranting  the  continuance  of  efforts  looking  to  its  extraction  upon  a 
large  scale. 

Two  years  in  succession  sugar  has  been  produced  from  stalks  upon 
which  the  corn  had  ripened,  at  the  rate  of  fully  900  pounds  per  acre. 

THE  WORK  OF  THR  LARGE  SUGAR  MILL. 

Mention  has  already  been  made  of  the  several  plats  Of  sorghum  of 
different  varieties  upon  the  lands  of  Mr.  Patterson,  Mr.  Golden,  and  Dr. 
Dean,  which  were  intended  for  working  upon  a  scale  of  sufficient  mag- 
nitude'to  afford  a  practical  demonstration  of  the  economical  production 
of  sugar  upon  a  commercial  scale. 

Owing  to  the  backward  spring  and  the  ravages  of  wire  and  aft 
worms,  two  successive  plantings  of  seed  almost  entirely  failed,  and  it 
was  onlv  after  thoroughly  coating  the  seed  with  coal  tar  that  a  final 
stand  of  cane  was  secured.  This  third  planting  was  concluded  June 
18,  fully  seven  weeks  after  the  planting  of  the  plat  upon  the  depart- 
ment grounds,  the  examination  and  working  of  which  has  already  been 
discussed  in  the  preceding  pages.  To  any  one  who  has  carefully  pe- 
rused this  re(K>rt  thus  far.  or  either  of  the  reports  of  the  preceding 
years,  giving  the  results  of  our  examination  of  sorghum,  it  is  entirely 
useless  to  say  that  this  delay  was  fatal  to  success  in  the  production  of 
sugar,  and  that  failure  was  inevitable,  unless  all  our  previous  experi- 
ence was  to  be  falsified. 

The  failure  of  the  crop  to  mature,  as  had  been  confidently  predicted 
during  the  summer,  was  fully  realized,  and 'at  last,  tfith  the  assurance 
that  the  frosts  would  soon  render  the  crop  unfit  even  for  sirup,  owing 
to  its  immature  state,  it  was  resolved  to  begin  work,  since,  with  the  lim- 
ited capacity  of  the  mill,  it  would  require  at  least  two  months  to  work 
up  the  entire  crop  of  135  acres.  Accordingly  the  work  of  cutting  the 
cane  began  September  19,  and  grinding  began  So pt ember  26,  and  was 
continued  without  any  serious  interruption  until  October  28.  At  this 
time  the  cane  still  remaining  upon  the  field,  through  the  effect  of  frosts 
and  succeeding  warm  weather,  had  become  worthless,  and  the  cane 
from  only  93}  acres  in  all  was  brought  to  the  mill,  the  last  portions  of 
which  had  already. become  sour  and  offensive. 

Those  port  ion 8  worked  were  of  the  earliest  varieties  planted,  since 
there  was  more  hoj  >e  of  possible  success  with  those  than  with  the  other 
varieties  which  matured  still  later. 

As  in  the  experiments  with  the  small  mill,  each  load  of  cane  was 
weighed,  the  juice  measured  in  the  defecator,  of  which  the  calcify  was 
known,  and  at  intervals  during  the  day  samples  of  the  freshly-ex- 
pressed juices  were  taken  for  analysis  in  the  laboratory.  The  sirups 
produced  were  also  carefully  weighed  aud  also  analyzed. 
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As  evidence  of  the  condition  of  the  crop,  it  may  be  mentioned  that 
all  the  seed  which  had  sufficiently  matured  to  make  it  possible  to  save, 
was  carefully  gathered,  and  the  total  product  of  the  93£  acres  was 
about  150  bushels,  or  one  and  two-thirds  bushels  per  acre.  If,  now,  we 
estimate  only  17  bushels  of  seed  to  the  acre  as  a-  reasonable  crop  for 
land  of  the  character  of  that  selected  for  growing  this  sorghum,  it  will 
be  seen  that  only  10  per  cent  of  the  crop  had  reached  maturity,  and  un- 
fortunately, as  this  was  so  intermixed  with  the  other  nine-tenths  in 
every  condition  of  immaturity,  a  large  portion  of  which  was  not  even 
in  blossom,  the  resulting  sirups  produced  may  be  anticipated. 

Since  this  matter,  although  already  discussed,  is  of  such  vital  prac- 
tical importance  in  connection  with  the  production  of  sugar  from  sor- 
ghum, a  brief  review  at  this  time  of  some  of  the  salient  points  clearly 
established  win  be  appropriate. 

BBSUXTS  FROM  ANALYSES  OF  THIRTY-FIVE  VARIETIES  OF  SORGHUM 
IN  1881,  WORKED  AT  LARGE  MILL. 

AVAILABLE  SUGAR. 

By  reference  to  the  tible  giving  the  general  results  from  analyses  of 
thirty-five  varieties  of  sorghum  in  1881,  it  will  be  seen  that  the  availa- 
ble sugar  in  their  juices  during  the  successive  stages  was  as  follows: 

Stftge.  Percent 

1.  Not  beaded  out —  8.82 

2.  —  4.45 

3.  FuUy  headed  out  —  3.92 

4 —  4.29 

5.  In  fall  blossom'  % —  3.81 

6.  *.—  2.87 

7.  Seed  in  milk -  1.98 

g m m mm m #64 

9#.  sc^indough  •rrriiiiiriir""rriiiiiiriiirr"irrirrirr*irriririirriijrrr4-  i.u 

30 :. +  2.86 

11.  Seed  hard +  4.14 

12 +  &:u 

13.   +  7.61 

14 +  8.87 

15.   +  9.24 

16.    +11,1* 

17 +1102 

18 +11.77 

19.   +  9.83 

20.  .• +  6.79 

Now,  a*  has  been  already  stated,  a  large  portion  of  the  crop  was  not 
yet  hi  blossom,  i.  e.,  was  at  about  the  fourth  stage,  while  not  over  a  tenth 
had  matured  the  seed,  t. «.,  reached  the  eleventh  stage.  If  we  take  an 
average  of  the  fifth  to  the  eleventh  stages,  inclusive,  we  shall  find 
that  while  the  ninth,  tenth,  and  eleventh  stages  give  a  total  of  8.14  per 
cent,  plus,  the  fifth,  sixth,  seventh,  and  eighth  stages  give  a  total  of 
17.51  per  cent,  minus  available  sugar,  or  an  average  for  the  seven  stages 
of — 1.17  per  cent.  It  will  be  remembered  that  by  this  is  meant  that  the 
per  cent,  of  sucrose  was  1.17  less  than  the  sum  of  the  per  cents  of  glu- 
cose and  solids  in  the  juices.  It  will  follow,  then,  that  the  average  con- 
dition of  the  crop  was  such  as  to  absolutely  forbid  the  hope  of  any  sugar 
being  produced,  and  that  its  production,  at  any  i>eriod  during  the  work- 
ing, was  only  possible  when  a  lot  of  cane  might  happen  to  be  brought 
in  which  was  considerably  better  than  the  average,  as  indeed  happened 
two  or  three  times  during  the  month  of  grinding. 

The  following  tables  repiesent  ihe  results  ot  the  work,  and  it  wiH  be 
seen  that  these  results  are  in  entire  harmony  with  the  preceding  state- 
ments: 
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WORK  OP  I^AROE  MILL  CONTINUED. 

It  will  be  seen  by  the  preceding  tables  that,  of  the  juices  analyzed, 
nineteen  gave  an  average  per  cent,  of  available  so  gar  of  3.643  plus, 
whale  twenty-one  gave  an  average  per  cent,  of  6.190  minus,  or  a  total 
average  of  the  forty  equal  to  1.518  minus. 

Also,  of  the  sirups  analyzed,  fourteen  gave  an  average  per  cent,  of 
available  sugar  of  12.65  plus,  while  fourteen  gave  an  average  per  cent,  of 
20.03  minus,  or  a  total  average  of  the  twenty -eight  equal  to  3.68  minus. 

It  will  be  observed  also  that,  of  the  several  lots  of  juice  worked,  nine 
gave  an  aggregate  of  3,504  iwunds  of  available  sugar,  while  elevei*  lots 
gave  an  aggregate  minus  amount  of  6,835  pounds;  or,  in  other  words, 
had  these  juices  been  all  mixed  in  one  lot,  and  had  there  been  added 
3,331  pounds  of  sugar  to  the  lot,  it  would  have  been  practically  impos- 
sible to  have  recovered  a  pound  of  that  added  or  of  that  present  origi- 
nally in  the  juice. 

The  table  of  sirups  shows  that,  of  the  twenty-nine  analyzed,  fifteen 
gave  an  aggregate  of  1,958  pounds  of  available  sugar,  while  the  remain- 
ing fourteen  gave  an  aggregate  of  3,152  pounds  minus  of  available 
sugar;  or,  in  other  words,  had  these  twentv-nine  sirups  been  thrown 
together  in  one  lot,  and  had  1,194  poqnds  of  pure  sugar  been  added  to 
the  lot,  it  would  have  been  impossible  to  have  recovered  from  this  mix- 
ture a  pound  of  the  sugar  added  or  originally  present  in  the  sirup. 

It  will  also  be  observed  that  during  the  process  of  manufacture  there 
was  lost  17.5  per  cent,  of  the  sucrose  in  the  juice,  25.4  per  cent,  of  the 
glucose,  and  12.5  per  cent,  of  the  solids. 

It  is  noticeable  that  the  loss  of  glucose  was  considerably  greater 
than  that  of  sucrose,  and  this  may  be  due  to  the  action  of  lime,  which 
effected  the  destruction  of  glucose,  as  has  been  long  known  to  be  the 
case.  It  is  probable  that  this  decrease  in  the  relative  amount  of  glucose 
accounts  for  the  fact  that  the  average  determinations  with  the  polari- 
soope  are  more  nearly  those  of  analysis  in  the  sirups  than  in  the  juices, 
they  being  only  8  per  cent,  less  than  the  analysis  in  the  case  of  the  sirup§, 
while  they  are  nearly  22  per  cent  less  than  the  results  of  analysis  in 
the  case  of  the  juices. 

The  character  of  the  canes  worked  may  also  be  seen  by  the  low  spe- 
cific gravity  averaging  1.058  and  the  low  percentage  of  sirup  which  the 
juice  yielded  upon  evaporation  11,  for,  as  will  be  seen  by  reference  to 
the  woik  of  the  small  mill,  the  average  of  twelve  lots  of  juice  from 
canes  grown  upon  the  department  ground  gives  21  per  cent,  of  sirup 
of  a  greater  density  also,  in  the  juice,  or  nearly  double  the  amount  of 
that  obtained  above,  while,  as  will  be  seen,  the  above  specific  gravity 
is  that  of  juice  from  caues  which  have  not  yet  attained  their  best  con- 
dition, since,  as  the  analytical  results  show,  the  maximum  content  of 
both  sirup  and  sugar  was  found  when  the  average  specific  gravity  of 
the  juices  was  1.082. 

THE  CAUSES  OF  FAILURE  IN  SUGAR-MAKING  FROM  SORGHUM. 

The  preceding  results  of  the  investigations  which  have  been  made 
will  serve  to  satisfactorily  account  for  our  own  failure  and  the  failures 
of  others  in  their  efforts  at  sugar-making  from  sorghum. 
Briefly  stated,  the  several  chief  sources  of  failure  are  as  follows : 
1.  The  immaturity  of  the  sorghum  at  the  period  when  it  is  cut  and 
worked.  This  may  be  due  to  late  planting,  as  in  our  experience  the 
past  season,  or  to  the  selection  of  a  variety  which  requires  more  time 
for  its  complete  maturity  than  the  season  in  any  given  latitude  may 
give.    The  importance,  then,  of  selecting  only  such  varieties  as  will 
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mature  sufficiently  long  before  frosts,  so  as  to  give  a  reasonable  time  to 
work  up  the  crop,  cannot  be  overestimated. 

The  time  required  for  the  several  varieties  to  reach  a  good  condition 
for  working  for  sugar  from  the  time  of  planting  the  seed  has  been 
found  to  be,  from  the  results  of  our  experiments  in  1880  and  1881,  as 
follows: 

Time  from  planting  to  maturity  and  number  of  day*  for  working. 


Varieties. 


Early  Am.W 

Early  Golden 

WhitftLiberian ...+..., 

Black  Top 

African , 

White  Mammoth 

Oomaeeana 

llegular  Sorgho 

Link's  Hybrid 

Do 

Sugar  One 

Goose  Neck 

Bear  Tail    

Iowa  Red  Top 

New  Variety 

Early  Orange 

Do 

Oraaga  Cane 

Neeazann 

Wolf  Tail 

Gray  Top 

Liberian 

Mastodon , 

Honduras 

Sugar  Cane  

Hy>i<LWallU 

wnitelmphee 

Goose  Neek 

White  African 

West  India  Sugar  Cane  . 

Sugar  Cane 

New  Variety 

Early  Amber 

Honey  Cane 


Arerage  . 


188L 


,  i 

ea 

>  s 

'I 


si  !    3> 


24 

*! 
2o  i 

25 

15 

2© 

9 
15 

7 

21 
23 
23 

6 
10 
13 
10 
14 
10 
14 
20 
24 
21 

7 

0 

7 
11 

4 

8 
13 
20 

8 

4 
10 
10 

2 


06 
02 
02 
02 
108 
117 
122 
100 
118 
06 
105 
99 
122 
100 
104 
92 
112 
146 
113 
113 
108 
112 
126 
123 
126 
112 
110 
108 
112 
103 
107 
131 
101 
101 
189 


110 


106 
110 
110 
110 
76 
85 
42 
75 
18 
106 
97 
103 
16 
56 
70 
92 
72 
86 
71 
89 
94 
90 
88 
41 
25 
62 
8 
56 
72 
97 
49 
23 
51 
53 
15 


10.12 
10.02 
10.41 
10.61 
11.08 
9.82 
10.60 
10.76 
9.78 
11.02 
11.36 
10.86 
11.34 
9.76 
12.64 
1L63 
10.73 
9.91 
9.66 
6.78 
9.67 
6.79 
8.55 
8.66 
6.56 
7.82 
9.45 
11.90 
9.29 
8.21 
10.70 
8.76 
8.30 
10.78 
7.68 


1880. 


f 


I  til 

I  If 


9.77 


44 


53 


87 
87 
102 
115 
101 
101 


108 
111 


117 


136 
118 
135 
131 
128 
148 


133 


111 


3 
t 


99 
104 
101 


3 

i 


7.89 
6.62 
a  05 


87  8.41 
107  6.90 

83  a  88 
77  i  7.60 
93  7.28 

84  9.88 


79 


74 


9.26 
7.81 


8  21 


a  39 
7.51 
8.02 
7.91 
6.58 
4.97 


5.78 


7.72 


Arerage. 


87 
86 
90 
92 

98 
102 
112 
112 
110 

96 
105 
104 
117 
109 
104 

92 
115 
116 
113 
125 
112 
124 
129 
136 
137 
112 
113 
10b 
lit 
103 
107 
131 
101 
191 
136 


I 

& 

1 


8 

i 

"3 


102  I  9.00 
107  I  8.32 
106  ;  0,66 
119  10.61 
82     11.06 

as* 

9.74 
9.18 

a  53 

9.96 


H     lh 


119 


U.34 
lOfttt 
9.58 
9.76 

net 


9.47 
9,91 
0.86 
7.89 
8.60 
7.41 
a  23 
7.10 
5.77 
7.83 
9.45 

1L90 
9.29 
8,21 

10.70 
8.76 
a  30 

10.78 
6.71 


a  30 


CAUSES  OF  FAILURE  IN  SUGAR-MAKING  FROM  SORGHUM  CONTINUED. 


Bv  reference  to  the  experiments  made  with  the  small  mill,  and  to  the 
explanation  made  of  the  failure  in  making  sugar  in  the  large  mill,  it  will 
be  seen  that  there  was  a  difference  of  nearly  100  per  cent,  between  the 
per  cent,  of  available  sugar  in  the  juices  of  the  suckered  and  unsuckered 
plats  of  sorghum  operated  upon,  and  that  this  difference  was  obviously 
due  to  the  presence,  along  with  the  ripe  cane,  of  a  certain  proportion  of 
cane  from  suckers  in  different  stages  of  immaturity,  the  Juices  from 
which,  as  we  Lave  seen,  contained  a  minus  amount  or  available  sugar, 
and  therefore  diminished  the  yield  otherwise  attainable  from  the  mature 
canes.  So  also  with  the  crop  for  the  large  mill,  the  successive  plant- 
ings of  seed  produced  a  lot  of  cane  of  almost  every  degree  of  develop* 
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ment,  except  that  of  complete  ripeness;  since  not  over  10  per  cent,  had 
matured  its  seed;  and  the  analyses  of  the  juices  and  sirups  showed  a 
result  which  was  anticipated.  It  is  therefore  of  importance,  for  the  pur- 
pose of  sugar  production,  that  the  crop  of  cane  be  not  only  ripe,  but  that 
it  Bhould  be  carefully  suckered,  or,  if  they  (the  suckers)  be  allowed  to 
grow,  that  in  cutting  the  canes  for  the  mill  these  suckers  should  be  care- 
frilly  kept  apart,  and  removed  to  be  worked  up  for  sirup,  for  which  only 
they  are  suitable.  It  is  possible  that  some  varieties  of  sorghum  may  be 
found  in  which  this  tendency  to  throw  up  suckers  from  the  roots  is  not 
so  strong  as  in  others,  and,  other  things  being  equal,  such  varieties  are 
much  to  be  preferred  for  sugar  production. 

It  should  be  the  aim,  then,  to  secure  a  good  stand  of  sorghum  at  the 
first  planting,  since  the  replanting  of  such  portions  of  the  field  as  should 
fail  at  the  fijrst  would  destroy  the  equality  of  the  crop,  and  unless  time 
should  allow  of  this  second  planting  to  mature,  it  would  be  far  better 
to  leave  such  portions  of  the  field  bare,  unless  such  canes  were  reserved 
solely  for  sirup. 

2.  Another  frequent  cause  of  failure  is  due  to  allowing  the  sorghum 
to  remain  some  time  after  being  cut  up  before  it  is  worked  at  the  mill. 
That  such  a  course  may  be  pursued  in  certain  seasons  and  in  certain 
localities  without  producing  an  unfavorable  result  has  been  estab- 
lished beyond  much  doubt ;  but  the  climatic  conditions  which  sender 
such  a  procedure  possible  are  imperfectly  understood  at  the  present, 
and  repeated  experiments  have  demonstrated  that  after  being  out  up 
the  juices  are  subject  to  chemical  changes  which  speedily  result  in  the 
destruction  of  the  crystallizable  sugar.  For  the  present,  then,  the 
only  safe  course  to  pursue  is  to  work  up  the  cane  within  at  most  24 
hours  after  it  is  cut  up. 

3.  A  third  cause  of  failure  exists  in  an  imperfect  method  of  defeca- 
tion of  the  juice.  The  object  of  defecation,  and  the  method  by  which 
it  is  accomplished,  should  be  carefully  studied  and  as  thoroughly 
understood  by  the  sugar-boiler  as  is  possible,  for,  although  somewhat 
complex  in  its  details,  the  general  principles  which  underlie  this 
important  step  are  few  and  easily  comprehended. 

The  juices  of  sorghum  or  of  maize,  like  the  juice  of  sugar  cane  or  of 
beets,  contain,  besides  sugar,  several  other  substances,  the  removal  of 
which  it  is  the  object  of  defecation  to  accomplish,  ana  the  more  com- 
pletely the  removal  of  these  other  substances  is  effected  the  greater  the 
percentage  of  the  sugar  present  in  the  juice  which  may  be  obtained. 

Among  these  impurities  of  the  juice  are  certain  organic  acids  and 
organic  salts,  nitrogenous  matters,  and  salts  of  mineral  acids,  together 
with  glucose  and  the  mechanical  impurities,  as  fragments  of  cane. 

The  universal  practice  among  sugar-makers  from  sugar  cane  is  to  add 
to  the  juice  an  amount  of  lime,  generally  as  milk  of  lime,  sufficient  to 
neutralize  the  free  acid  found  in  the  juice,  and  then  to  heat  the  juice  to 
boiling. 

The  effect  of  the  Hme  is  not  only  to  neutralize  the  free  organic  acids, 
but  to  form  with  certain  other  of  these  impurities  insoluble  lime  salts. 

The  effect  of  the  heat  is  to  coagulate  certain  of  the  nitrogenous  sub- 
stances present  in  the  juice. 

Upon  allowing  the  juice  which  has  been  brought  to  the  boiling  point 
to  stand  a  few  moments  there  will  be  found  a  heavy  scum  upon  the 
surface  consisting  largely  of  the  coagulated  matters  which  have  me- 
chanically entangled  and  brought  to  the  surface  the  fragments  of  cane 
and  other  mechanical  impurities  of  the  juice.  At  the  bottom  of  the 
defecator  will  be  found  a  sediment,  more  or  less  abundant,  composed 
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largely  of  the  lime  salts  formed,  and  which,  generally  being  heavier 
than  the  juice,  will  soon  settle  to  the  bottom. 

If,  however,  the  juice  is  very  dense*  it  will  occasionally  happen  that 
this  sediment  will  remain  suspended  in  the  juice,  neither  rising  to  the 
surface  nor  settling  to  the  bottom.  In  such  event  it  will  be  found 
necessary  to  draw  the  juice,  after  skimming,  into  a  cooling  tank,  or 
allow  it  to  remain  in  the  defecator  until  these  impurities  shall  settle ; 
or  it  may  be  hastened  by  adding  to  the  juice,  after  skimming,  enough 
cold  water  to  dilute  the  juice,  and  thus  diminish  its  density,  so  that 
the  lime  salts  present  may  settle.  By  reference  to  the  result  of  our 
experiments  already  given,  it  will  be  seen  that  this  method  may  be 
pursued  without  loss  of  sugar. 

After  the  .subsidence  of  these  impurities  the  juice  may  be  drawn  off 
from  above  this  sediment,  and  it  will  be  found  to  be,  if  the  operation 
has  been  properly  conducted,  quite  clear  and  almost  colorless.  It  is 
then  to  be  evaporated  to  a  sirup  as  speedily  as  possible,  and  such  ad- 
ditional impurities  as  rise  to  the  surface,  especially  during  the  earlier 
stage  in  the  evaporation,  are  removed  by  skimming. 

From  the  above  the  importance  of  removing  all  those  impurities 
which  have  been  rendered  insoluble  by  the  action  of  the  lime  and  heat 
combined  is  manifest,  since  if  allowed  to  remain  it  will  be  found  that 
they  are  but  imperfectly  removed  during  evaporation,  and  consequently 
remain  to  a  great  extent  in  the  sirup,  causing  it  to  be  muddy  in  ap- 
pearanee,  impure  in  its  composition,  and  disagreeable  in  quality. 

CHARACTER    AND    COMPOSITION    OF    SORGHUM    JUICE  —  CHEMICAL 
CHANGES  IN  SUGAR-MAKING. 

In  order  that  the  sugar-boiler  may  understand  the  nature  of  this 
operation  and  the  character  of  the  problem  to  be  solved  in  defecation, 
as  also  to  assist  those  who  may  desire  to  experiment  for  themselves  in 
an  effort  to  improve  the  present  method,  the  following  statement  as  to 
the  character  and  chemical  composition  of  the  juice  of  sorghum  is  given, 
as  also  an  account  of  certain  of  the  chemical  changes  to  which  it  is  sub- 
ject under  certain  conditions  which  naturally  would  exist  in  the  ordi- 
nary operations  of  sugar-making. 

SORGHUM  JUICE. 

The  juice  expressed  from  the  sorghum  at  or  near  maturity  is  a  liquid 
containing  quite  a  large  amount  of  suspended  matter,  giving  it  a  color 
varying  from  green  to  a  deep  brown.  This  suspended  matter  is  depos- 
ited to  a  greater  or  less  extent  on  standing,  and  consists  of  very  fine 
starch  granules,  colored  violet- blue  by  iodine,  and  easily  discolored  by 
the  acids  of  the  juice,  fiber,  and  albumen,  with  the  green  coloring  matter 
of  the  outer  portions  of  the  stalk,  and  sometimes  a  red  coloring  matter 
from  the  center  of  the  stalk. 

After  allowing  it  to  settle  a  few  minutes,  it  has  a  specific  gravity  of 
from  1.06  to  1.09,  and  contains  in  solution,  in  addition,  the  substances  in 
suspension,  most  prominently  sucrose,  with  smaller  amounts  of  glucose, 
aconitic  acid,  soluble  albumen,  amide  bodies,  and  inorganic  salts.  It 
can  be  treed  from  albumen,  organic  and  some  inorganic  acids,  by  means 
of  basic  acetate  of  lead,  and  this  method  of  defecation  is  in  use  in  most 
laboratories  in  the  analytical  determination  of  the  content  of  sugar  in 
the  cane.  The  filtrate,  after  the  addition  of  the  acetate  of  lead,  oofi tains 
in  addition  to  the  sugars  nothing  which  reduces  Folding's  copper  solu- 
tion with  the  exception  possibly  of  a  very  small  amount  of  amide  sub- 
stances. 
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The  following  examination  of  a  jnioe  collected  on  November  2, 1881, 
though  somewhat  late  in  the  season  and  after  a  slight  frost,  will  illus- 
trate some  points  in  the  general  composition : 

White  Liberian  cone  juice,  No.  1678. 

Per  cent,  of  juice - 1 65.00 

Specific  gravity i.o«2 

Total  solids percent..  15.67 

Glucose  ..^ do....  2.17 

Sucrose  by  titration •• • do....  9.79 

Sucrose  by  polarization • do....  9. 15 

Solids  not  sugar . • do....  3.51 

Containing — 

Albumen • ... per  cent..      .13 

Ajuido  bodies,  including  ammonia  salts — do 37 

Nitrate  of  potash do..*.      .01 

Inorganib  ash do....    1.12 

Organic  acids  and  fiber do....    1.'90 

The  inorganic  part  of  the  jnice  consists  of  soluble  silica,  iron,  lime, 
magnesia,  potash,  phosphates,  sulphates,  chlorides,  nitrates. 

All  attempts  to  detect  gum  or  any  carbo-hydrates  other  than  glucose 
and  sucrose  in  the  juice,  before  it  has  changed  its  character  by  standing, 
have  failed. 

After  the  juice  has  been  left  to  itself,  with  or  without  the  addition  of 
ferments,  it  undergoes  certain  chauges. 

In  the  first  place,  it  deposits  a  white  substance  which,  under  the  mi- 
croscope, shows  the  organized  structure  of  starch.  The  granules  are, 
however,  much  smaller  than  most  starches,  and  do  not  give  as  deep  a 
blue  color  with  iodine,  the  color  fading  out  in  a  short  time.  On  longer 
standing  there  collects  a  greenish  precipitate  on  the  surface  of  the 
starch,  containing  fiber,  albumen,  and  coloring  matter.  The  supernatant 
Honor,  however,  never  becomes  entirely  clear. 

During  the  course  of  from  twenty-four  to  forty-eight  hours  in  warm 
weather  fermentation  sets  in,  even  with  no  addition  of  yeast.  Th$  pro- 
ducts are  not  strictly  those  of  the  vinous  fermentation,  neither  are  they 
entirely  like  the  lactic  Much  lactic  acid  is,  however,  formed,  together 
wjth  a  large  amount  of  mannite  and  a  smaller  amount  of  alcohol,  acetic 
acid,  glycerine,  and  succinic  acid.  The  same  thing  takes  place  even 
when  quite  lar^e  quantities  of  yeast  have  been  added  to  the  juice. 

If  the  juice  immediately  on  extraction  is  filtered  through  paper  and 
allowed  to  stand,  the  cellulosic  fermentation  sets  m%  and  over  night 
white  clots  of  cellulose,  or  a  similar  substance,  settle  out  on  the  walls 
of  the  containing  vessel.  What  the  products  in  solution  are,  under 
these  circumstances,  has  not  been  investigated.  If  the  expressed  juice 
is  immediately  mixed  with  numerous  slices  of  fresh  cane  and  left  to 
itself,  lactic  fermentation  is  probably  the  form  to  be  expected.  The 
same  form  of  fermentation  always  occurs  on  adding  slices  of  cane  to  a 
pure  sugar  solution.  If,  however,  to  the  juice  sufficient  slices  of  cane 
are  added  to  fill  the  vessel  as  nearly  as  possible  with  them,  then  the 
mucous  fermentation  takes  place.  After  a  few  days  the  liquid  becomes 
sticky,  and  alcohol  precipitates  from  it  a  ropy  slime,  not  easily  soluble 
in  water,  and  resembling  the  gum  found  in  many  sorghum  sirups. 

THE  ACIDITY  OP  CORN  AND  SOBGHUM  JUICES. 

The  juices  of  four  varieties  of  sorghum  and  two  of  corn  have  been 
examined  at  various  intervals  during  the  growth  of  the  canes  to  de- 
termine their  acidity,  and  with  the  result  presented  in  the  following 
tables. 
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While  it  is  impossible  to  draw  any  very  definite  general  conclusions, 
owing  to  the  great  irregularity  in  the  amount  of  acid  present  in  juices 
expressed  from  canes  in  the  same  stage  of  development,  it  is  apparent 
that  in  all  but  one  of  the  varieties  which  have  been  examined  there  if 
a  greater  amount  of  free  acid  in  the  mice  during  the  later  stages  os 
growth.  Two  of  the  sorghums  show  besides  an  apparent  decrease  to 
about  the  eighth  or  ninth  stage,  followed  bj  an  increase  later  on  in  the 
development  of  the  canes.  Beyond  these  conclusions  it  is  impossible 
to  go. 

The  determinations  were  made  in  the  following  manner: 

The  method  employed  for  the  volumetric  determination  of  the  acid 
present  in  sorghum  or  maize-stalk  juice  was  as  follows: 

50  c.  c  of  the  juice,  usually  of  a  greeninh  or  greenish-brown 
color,  was  titrated  with  a  fiftieth  normal  solution  of  sodium  hydrate 

(>»oh). 

The  acid  was  calculated  as  malic  acid =(3,04^05). 
1  c  c.  of  ^)HNaO=,  .00134  malic  acid. 

As  the  most  practical  indicator  for  the  final  test  of  saturation  of  the 
acid  juice  by  soda  solution,  a  dilate  solution  of  extract  of  logwood  was 
used,  which,  when  added  to  the  juice  containing  a  slight  excess  of 
NaOH,  turned  to  a  bluish-purple  or  violet  color.  This  final  reaction 
was  made  in  small  porcelain  dishes,  into  which  a  few  drops  of  juice 
were  brought  aud  some  drops  of  logwood  added  by  means  of  a  glass 
rod.  Before  this  point  of  neutrality  Was  reached,  red  and  blue  litmus 
paper  was  employed. 

The  calculation  was  as  follows : 

Of  No.  622  sorghum  juice,  50  c  c.  required— 

1.  44  c  c  of  5()HNaO  solution  for  saturation;  hence  100  c  c  of  juice 

44x2=88.0. 

2.  88,  x  .00134  (malic  acid)=,  .11792. 
.11792  (maKc  acid) 
1.O6U0  (specific  gravity  of  juice) = 

100  c  c.  of  juice. 

SORGHUM  JUICE  ACIDITY. 


.11051  gram  of  malic  acid  in 


Early  A^bbr,  Row  1. 


Dale. 


sue* 


Number 

of 
trntlysia. 


cc  of 

fori  00  c.o. 
ofjuioe. 


8pwltc   Peroral 
graxltyof    of  acid 
Julc* 


July  23. 
July  25. 
July  25. 
July  28. 
July  29. 
An*  I. 
Au«.  8 
Aug.  24 
An*  2«. 
Aug.  27. 
A  ue.  31  . 
8-  pt  3  . 
S.pr.  7. 
8-pt,  10. 
Sept.  17  . 


332 

850 

351 

411 

441 

501 

578 

819 

850 

888 

942 

1,004 

L  0"»» 

1,118 

1,220 


09 
100 
120 
124 

90 
120 
158 
196 
100 
150 
130 
160 
102 
196 
030 


1.041 
1.047 
1.049 
1.053 
1.05$ 
1.066 
1.072 
1.083 
1.080 
1.(41 
1.091 
1.091 
L080 
LOW 
L088 


.123 
.120 

.153 
.118 

:U! 

.105 
.*« 
.238 
.102 
.107 
.106 

:3 
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SORGHUM  JUICE,  ACIDITY— Continued. 
Golden  Sirup,  Row  4. 


515 


Date. 


Stage. 


Number 

of 
analysis. 


AC  of 

for  100  0.0. 
of  juice. 


Specific 

graTityof 

juice. 


Per  ©en  t 
of  acid 


Joly  27 
Aug.  1 
Aug.  8 
Ang.  19 
Aug.  24 
Ang.  26 
Aug.  29 
Ang.  31 
Sept.  3 
Sept.  7 
Sept  17 


391 

504 

581 

768 

89 

864 

888 

945 

1,907 

14  962 

1*223 


132 
156 
160 
184 
152 
196 
172 
192 
164 
180 


1.039 
1073 
1.075 
L683 
1085 
LOOT 
L679 
L069 
L691 
1.095 
L087 


SORGHUM  JUICE,  ACIDITY. 
Wolf  Tail,  Row  21. 


Date. 


Stage. 


Number 

of 
analysis. 


c.  cof 
^HNaO 

for  100  ox. 
of  juice. 


Specific 

grarityof 

juioe. 


Far  cent 
of  acid 
as  malic. 


July  21., 
July  28., 
July  29. 
July  30. 
Aug.  1. 
Aug.  10. 
Aug.  16. 
Aug.  20. 
Aug.  25. 
Ang.  80. 
Sept  1. 
Sept.  5. 
Sept  9. 
Sept  14. 
Sept  27. 


458 

474 
516 


783 

846 

013 

064 

1,029 

L,687 

1,175 

1*54 


128 
120 
122 
84 
92 
88 
120 
88 
108 
156 
120 

m 

148 
152 
156 


1.043 
L042 
L049 
1.053 
1.054 
1.066 


108ft 
1.687 
1084 
10M 
1090 
LOW 


SORGHUM  JUICE,  ACIDITY. 

OOMSEEANA,  ROW    25. 


Pats. 


Number 
of 

analysis. 


a  cof 
^OTaO 

folOOO.0. 

of  Juice. 


Specific 
grarityof 
p  juice. 


Pereent 
ofaotd 


July  28.. 
Aug.  2.. 
ASg.  11.. 
Aug.  11.. 
Aug.  11  , 
Auk.  16  . 
Aug.  16.. 
Aug.  21.. 
Aug.  26  . 
Aug.  30.. 
S«pt  2.. 
Sfpt  5.. 
Sept,  9  . 
Sept.  15.. 
Sept  27.. 


632 

633 

634 

701 

702 

788 

866 

917 

976 

1,0*3 

1,001 

1,184 

L.2&8 


182 


80 
92 
72 
62 
80 
80 

100 
96 

100 
6« 

152 

160 


L632 
1086 
1045 
1.044 
L043 
LOTS 
1055 
1.062 
1661 
1.072 
1.075 
1073 
1065 
1076 
1072 


.171 


.118 
.091 
.079 
.101 
.101 
.126 

.lfc 
.084 
.190 
.200 
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CORN  JUICE,  ACIDITY. 
Egyptian  8ugab  Corn,  Plat  1. 


Date. 


Stage. 


ITuaber 
of 


SO 


analysis.  forlMcc. 
1  of juioe. 


&a™#5?& 


Peroeat, 

.      of  add 

juioe.     as  malic. 


July  25. 
July  28. 
Aug.  1. 
Aug.  6. 
Aug.  8. 
Aug  9. 
Aug.  17 . 
Aug.  18 . 
Aug.  23. 
Aag.  27 . 
Aug.  81. 
8epi.  2. 
8ept  7. 
Sept  10. 
Sept  10. 


18 


866 
872 
481 
675 
585 
507 


805 
880 


1,051 
1,104 
1,110 


83 

152 

122 

152 

140 

124 

164 

184 

02 

148 

13a 

80 

*,04 

1,32 

1.48 


L034 
LOW 
1.050 
1.036 
1.034 
1.048 
1.038 
1.088 
1.053 
1.062 
1.040 
1.061 
L07S 
1.042 
1.047 


.121 
.187 
.156 
.197 
.181 
.159 
.211 
.228 
.117 
.186 
.175 
.100 
.129 
.169 
.180 


Lindsay's  Horse  Tooth  Corn,  Plat  2. 


Data. 


Stage. 


Number 
of 


analysis,  for  100  cc. 
of  Juice. 


e  c  of     I 

N  cttt.a  '  8pccWo  I  Percent. 
50  HN1°  gravity  of.   of  acid 
juice,     aaanttc 


July  25 
July  26 
Aug.  1 

Aug.  6 
Aug.  8 
Aug.  23 
Aug.  27 
Aug.  81 
Sept.  2 
Sept  7 
Sept.  10 


867 
873 
482 

484 
576 
587 
806 
881 
035 
801 
1,052 
1,111 


152 
128 
1S6 
182 
118 
112 
112 
140 
116 
56 
64 
124 


1.088 
1.080 
1.040 
1.050 
L041 
1.040 
L042 
1.041 
LOW 
1.056 
L032 
1.061 


.187 
.166 
.201 
.168 
'.151 
.144 
.144 
.l»i 
.148 
.071 
.083 
.157 


IMPORTANCE  OF  A  GOOD  MILL. 

It  is  most  desirable,  in  order  to  secure  the  best  results  possible,  that 
great  care  be  exercised  in  the  selection  of  a  mill,  since,  as  is  well  known, 
there  is,  even  with  the  best  mill,  a  very  considerable  amount  of  sugar 
left  in  the  bagasse.  According  to  the  testimony  of  an  experienced 
sugar  chemist  and  engineer,  it  is  probably  true  that  nearly  if  not  one- 
half  of  the  sugar  present  in  the  cane  of  Louisiana  is  left  in  the  bagasse, 
for  he  says: 

To  a  great  many  it  may  appear  startling  that  about  50  per  cent,  of  the  sugar  is  left 
in  the  cane  after  it  passes  through  the  ordinary  mill.  Some  who  doubt  this  base  their 
opinions  on  the  apparent  dryness  of  ordinary  bagasse,  while  others  arrive  at  their 
conclusions  from  experiments  which,  from  their  nature,  are  fallacious.  The  fallacy 
lies  in  the  high  percentage  of  juice  claimed  for  the  mills.  It  is  probably  quite  correct 
that  by  taking  a  few  hundred,  or  even  a  few  thousand,  pounds  of  cane,  and  pausing 
them  carefully  through  a  good  mill,  such  high  percentages  may  be  secured;  bat  with 
the  average  mill,  grinding  in  the  ordinary  way,  I  have  reason  to  believe  that  the  per* 
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centaffe  of  jnice  obtained,  on  the  whole  weight  of  the  cane,  ia  more  frequently  under 
fifty  than  over. 

The  above  estimate  of  loss  is  undoubtedly  too  high,  but  all  are  agreed 
that  there  is  a  very  great  loss  in  this  operation  of  expressing  the  j  dice. 

To  illustrate  this  more  fully,  let  us  take  the  average  results  of  the 
analyses  made  in  1881  of  the  sorghums  during  those  three  periods  when 
the  best  results  In  sugar  were  found. 

The  average  composition  of  the  juices  at  this  time  was  as  follows,  and 
it  must  be  remembered  that  these  canes  were  passed  singly  through  a 
mill,  giving,  as  will  be  seen,  excellent  tesults  in  juice: 

Percent. 

Juice  expressed 68.57 

Sucrose  in  juice 16.18 

Glucose  in  juice . 1.83 

Solids  in  juice 3.07 

But  21.08  per  cent,  of  the  juice,  the  amount  of  total  solids,  is  12.35, 
which,  subtracted  from  the  percentage  of  juice,  leaves  40.22  per  cent, 
as  the  amount  of  water  expressed  in  the  juice. 

Now,  the  amount  of  water  actually  present  in  the  cane  at  this  period 
is  probably  not  less  than  75  per  cent,  which  would  leave  in  the  bagasse 
28.78  per  cent,  of  the  weight  of  the  cane  as  water,  and  since  the  bagasse 
constitutes  41.43  per  cent,  of  the  weight  of  the  cane,  there  would  still 
remain  in  the  bagasse  09.47  per  cent  of  its  weight  of  water.  This  to 
the  ordinary  observer  would  appear  incredible,  since  the  bagasse  is  so 
generally  spoken  of  as  being  perfectly  dry  as  it  passes  from  the  mill. 

It  is  obvious  therefore  that,  since  even  a  good  mill  leaves  38.37  per 
cent  of  the  water  of  the  cane  in  the  bagasse,  there  also  remains  along 
with  this  water  a  large  amount  of  sugar,  and  that  this  amount,  if  not 
equal  to  that  estimated  above,  is  yet  sufficiently  great  to  demand  that 
only  such  mills  should  be  used  as  will  secure  the  greatest  percentage  of 
juice. 

If  in  the  above  calculation  the  amount  of  sugar  lost  is  in  proportion 
to  the  per  cent  of  water  remaining  in  the  bagasse,  it  is  clear  that  40.22: 
28.78  ;:9.477:5.901;  i.  e.,  while  in  the  expressed  juice  there  is  an  amount 
of  sugar  equal  to  9.48  per  cent  of  the  weight  of  the  cane,  there  is  an 
amount  of  sugar  equal  to  5.90  per  cent  of  the  weight  of  the  cane  left  in 
the  bagasse,  equal  to  02.27  per  cent,  of  the  amount  actually  expressed 
in  the  juiee.  and  equal  to  38.40  per  cent  of  the  total  amount  present  in 
the  cane,  which,  as  will  be  seen,  is  equal  to  15.38  per  cent  of  the  weight 
of  the  stripped  stalk. 

From  this  it  would  appear  that  the  general  estimate  as  to  the  pro- 
portion of  sugar  actually  recovered  in  a  marketable  condition  is  not 
far  from  the  truth,  the  several  sources  of  loss  being  given  as  follows  r 

Percent. 

Left  in  bagasse 6 

Lost  In  skimming • ••      2.5 

Lost  in  molasses 3 

Raw  sugar  obtained .4....  •• 6. 6 

Total  in  oane IB. 

LOSS  OP  SUGAB  IN  THE  BAGASSE. 

In  a  previous  report;  some  results  were  given,  which,  through  an 
oversight  in  the  calculation,  were  erroneous,  and  these  results  are 
again  repeated,  in  order  to  correct  the  error.  Two  varieties  of  sor- 
ghum and  one  of  maize  stalks  were  selected  for  the  experiment.    Care- 
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ftiliy  selected  stripped  stalks  of  each  kind  were  taken,  and,  in  order  to 
obtain  an  average,  each  stalk  was  split  lengthwise  into  halves.  The  half 
of  each  kind  was  carefully  weighed,  dried,  and  analyzed;  the  other  half 
of  each  variety  was  passed  through  the  mill,  and  the  bagasse  weighed, 
dried,  and  also  analyzed.  From  the  results  given  below,  it  will  be  seen 
that  in  each  case  the  per  cent,  of  water  present  in  the  cane  was  less  than 
the  per  cent  remaining  in  the  bagasse;  the  average  per  cent  of  water 
in  the  three  varieties  of  cane  analyzed  being  80.2  per  cent,  while  the 
average  per  cent  of  water  in  the  three  bagrisses  is  85.5  per  cent  This 
rather  surprising  result  is  of  course  due  to  the  fact  that  the  expressed 
juice,  which  averaged  48.24  per  cent,  of  the  weight  of  the  stripped  stalks, 
contained  a  larger  percentage  of  solid  matter  than  did  the  fresh  cane. 

It  will  be  observed  also  in  these  results  that  the  amount  of  sugar 
expressed  in  the  juice  was  greater  in  proportion  than  would  be  due  to 
the  amount  of  water  expressed,  for  while  not  more  than  half  the  water 
was  expressed,  it  appears  that  an  average  of  four- fifths  of  the  sugar  in 
the  cane  was  expressed  with  the  water.  From  the  published  results 
eff  numerous  other  experiments,  it  would  appear  that  the  proportional 
amount  of  sugar  which  is  expressed  with  the  ordinary  mill  pressure  is 
not  a  constant  quantity,  but  depends  upon  the  amount  present,  since  the 
following  results  show  a  wide  variation  in  this  respect;  for,  while  the 
per  cent,  of  water  in  the  Honduras  and  Sugar  Corn  were  nearly  the  same, 
as  also  the  per  cent  of  juice  expressed,  the  total  sugar  found  in  the  Hon- 
duras was  newly  twice  the  amoqut  found  in  the  Sugar  Goru,  and  while 
only  15.2  per  cent  was  lost  in  the  bagasse  from  the  Sugar  Corn,  there 
was  23.8  per  cent  lost  in  the  bagasse  from  the  Honduras.  These  experi- 
ments are  of  so  great  practical  importance  that  this  matter  should  be 
more  thoroughly  investigated. 

toss  of  sugar  in  the  b&gtese. 


Honda- 


Hondu- 
ras 


Early 
Amber. 


Early 
Amber. 


Sagar 
Corn. 


Sugar 
Com. 


Weight  of  stripped  cane ponnd*. 

Weight  of  jftice pounds. 

Weight  of  bacaHse ....... pounds. 

Pet:  oent.  of  jriioe , 

Percent  of  bagasse... 

Per  cent  of  water  In  Cane 

Per  cent,  of  water  In  bagasse 

Per  cent  o£  dry  matter  in  cane 

Per  cent  of  dry  matter  in  bagasse 

Per  oent.  of  imgar*  In  dry  bagasse 

Per  cent  of  sugars  in  dry  cane 

Per  oent  of  sugars  in  fresh  cane 

Percent  of  sugars  ipfiesh  bagasse ,- , 

Per  o*»nt  of  sugacs  in  bagasse  to  that  in  cane 

Per  cent,  of  sugars  lost  in  bagasse^ 


1.4*8 


80.0 
20.' 0* 


38.1 
7.68 


1,396 

660 

724 

47.91 

62.09 


84.0 


16.0 
2L8 


8.48 
45.7  . 
23.8 


651 


75.7 
"24.3" 


34.7 
8.44 


905 
447 

458 
49.39 
50.61 


83.7 


16.  S 

19.4 


3.16 
37.4 

18.9 


U.  9 


15.1 


26.0 
8.93 


875 

41S 

460 

47.43 

52.57 


88.7 


11.8 
10.1 


tl4 
29.0 
15.2 


ACTION  OP  LIME  UPON  THIS  GLUCOSE  AND  SUCROSE  tN  JUICES  TUR- 
ING EVAPORATION. 

In  the  three  sets  of  experiments,  the  results  of  which  are  given  below, 
a  solution  of  the  strength  given  equal  in  volume  to  2,000  c.  c.  was  placed 
in  a  large  glass  flask  and  boiled  in  the  open  air  over  a  gas  stove  for 
several  hours* 

Samples  were  taken  at  first,  and  at  varying  intervals  during  the  pro- 
cess of  boiling,  and  subjected  to  analysis.  These  samples  were  always 
taken  just  after  the  evaporated  water  had  been  replaced.  The  amount 
evaporated  was  determined  by  graduations  upon  the  side  of  the  flask, 
but  on  account  of  the  width  of  the  column  of  liquid  it  was  difficult  at- 
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ways  to  bring  the  solution  back  to  the  exact  volume  of  the  original,  and, 
doubtless,  some  of  the  irregularities  recorded  below  are  due  to  this 
cause. 

In  each  sample  taken  for  analysis  the  acidity  or  alkalinity,  glucose 
and  sucrose  were  determined,  the  sugars  being  estimated  by  the  same 
methods  used  in  the  analysis  of  juices. 

Iii  the  series  of  Experiments  No.  1,  no  color  appeared  until  sample 
No.  5  was  taken,  at  the  end  of  four  and  a  half  hours'  boiling;  the  solu- 
tion then  became  gradually  darker  until  sample  No.  8  was  taken,  which 
was  very  much  darker  than  sample  No.  7. 

No.  9  was  still  uiuch  darker,  and  then  the  coloration  proceeded  grad- 
ually until  the  end,  sample  No.  11  being  of  a  sherry-wine  color. 

In  the  series  of  Experiments  No.  2,  there  was  a  gradual  darkening  of 
color  till  the  end,  sample  No.  24  in  this  series  resembling  a  dark 
whisky  in  color. 

In  the  series  No.  3,  sample  No.  1  was  colorless;  No.  2  was  dark -brown 
with  a  heavy  precipitate.  The  color  gradually  darkened  to  the  end. 
Sample  No.  12  was  a  very  dark-red  wine  color. 

EFFECT  OF  LIME  DURING  EVAPORATION  OF  JUICES. 
ExpEttiaftCNT  No.  I.-mVo  lime  added  to  solution. 


Number  of  sample. 


! 

w 


So* 

3J* 


I 


I 


1 
2 

1 

6 
6 

7 
8 
0 
10 
11 


Hourt. 
0 
2 

? 

I 

13 
16 
18 
22 


Qnms. 


Oram*. 

.004 


.002 
.002 


:S 


.020 
.082 


Grtftnjv 
I* 
2.88 
8.10 
3.66 
4.73 
8.83 
12.13 
15.87 
17.20 
1170 
20.80 


Orartu. 

14.31 

14.22 

18.00 

13.00 

12.13 

8.86 

5.63 

1.57 

L58 

.81 

.00 


PtrcenL 


PfcmxL 


20 
42 

68 
111 
284 
442 
600 
608 
785 
808 


1 
4 
9 
15 
42 
61 
88 

t 

100 


ExfEKiMftxT  No.  2.— A  UtlU  lime  added  to  solution. 


1 

• 

1 
P 

1 

13 
15 
15* 
16 

m 

20 
23 

9 

85 

.067 
.041 
.033 
.031 
.081 
.028 
.014 
.011 
.014 
.007 
.005 

.005 
.018 
.020 
.025 
.029 
.034 
.036 
.060 
.072 
.063 
.1(4 
.1J5 
.115 

134 

2.38 
2.43 
2.67 
2.66 
2.86 
8.44 
3.90 
9.95 
5.08 
6.40 
7.95 
10.28 
12.60 
14.90 
16.68 
16.73 
17.28 
IR83 
20.73 
20.80 
20.00 
21.80 
21.06 

20.29 

19.61 

19.57 

19.68 

18.16 

18.37 

17.88 

17.22 

16.68 

14.94 

14.26 

12.20 

la  46 

8.66 

7.75 

6.18 

4.44 

2.38 

L82 

0.:<8 

0.40 

—04  30 

—0.78 

—0.06 

2 

2 

4 

10 

14 

22 

47 

67 

09 

117 

174 

240 

839 

434 

637 

670 

616 

638 

706 

7H6 

768 

780 

832 

8i5 

8 

4 
3 

3 

4 

5 

11 

6 

9 

7 

12 

8 

15 
18 

9 

10 • 

26 

11 

30 

12 

40 

13 

49 

14 :.:::::::::::..::::::::::::::::. 

57 

15 

02 

16 > 

74 

17 

78 

18 

88 

19 

91 

20 

98 

21 

98 

22 

loi 

23 

101 

24.; 

100 
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EFFECT  OF  LIME  DURING  EVAPORATION  OF  JUICES— Continued. 
Experiment  No.  3.— Much  lime  added  to  solution. 


Number  of  sample. 

1. 
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Hour*. 
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1 , 

0 
0 

0.000 
4.008 

2.31 
.28 
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0.60 

2 

87.9*1 ii'i 

3 

41 

8.110 

10 

C56 

95.  7               «  « 

4 

** 

.07 
.06 
.01 

a  06 
6.  68 
7.43 

97.0 
97.8 
99.G 

54.9 

5 

2.563 
2.577 

54.7 

a 

4a  7 

7 

A 

2.563 

.02 

7.17 

90.1 

51.4 

8 

10$ 

81 

18 

2.520 
2.549 
1.541 
1.321 

.04 
.04 
.02 
.02 

6.03 
6.63 
6.04 
6.77 

98.3 
98.3 
99.1 
99, 1 

63.1 

9 

5^1 

10 

5X0 

11 

54.0 

12 

22 

1.226 

.07 

7.18 

97.0 

■     i 

5L4 

In  considering  the  results  of  the  above  experiments,  it  will  be  ob- 
served that  in  the  series  of  the  first  experiment,  where  no  lime  was 
added,  there  was  a  continuous  increase  in  the  amount  of  glueose  and 
a  decrease  in  the  amount  of  sucrose  as  the  result  of  the  boiling,  but 
it  will  be  observed  that  after  an  interval  of  two  hours  the  actual  loss  in 
sucrose  was  only  .09  gram,  while  the  increase  in  the  glucose  was  .64 
gram;  but,  as  is  well  known,  the  .09  gram  sucrose  would  furnish  by  its 
inversion  only  .0947  +  gram  of  glucose,  which  is  much  less  than  the  gain 
shown.  It  is  probable  that  the  commercial  glucose  was  composed  of 
other  compounds  largely  intermediate  between  starch  and  glucose— com- 
pounds which  would  have  no  effect  upon  Fehling's  solution,  but  which 
by  boiling  were  readily  converted  into  glucose,  or  some  copper-reduc- 
ing compound. 

The  general  result,  however,  is  manifest,  viz.,  the  rapid  and  continu- 
ous inversion  of  the  sucrose  present,  until  at  the  close  of  the  experi- 
ment sample  11  showed  no  sucrose  present,  and  an  increase  of  over  800 
per  cent  in  the  amount  of  glucose. 

The  increase  in  the  acidity  of  the  solution  is  noticeable,  amounting  to 
800  per  cent,  and  determined  by  the  amount  of  lime  required  to  neutral- 
ize the  solution,  1,000  c.  c.  requiring  at  the  beginning  only  .004  gram, 
but  at  the  end  of  the  experiment  .032  gram.  It  will  be  observed  that 
this  increase  was  by  no  means  constant,  but  was  most  marked  after 
about  eleven  hours'  boiling. 

In  the  series  of  Experiments  No.  2,  where  a  small  amount  of  lime  was 
added  to  the  solution,  it  tf  ill  be  observed  that  the  solution,  at  first  al- 
kaline, becomes,  after  about  nine  hours'  boiling,  slightly  acid,  and  this 
acidity  increases  steadily  to  the  end  of  the  experiment,  until  i*t  the  end 
of  thirty-five  hours'  boiling  the  amount  of  lime  necessary  to  restore 
neutrality  was  twice  as  much  as  that  originally  added  to  the  solution. 
It  will  also  be  observed  that  after  the  solution  had  become  distinctly 
acid  the  inversion  of  the  sugar  became  much  more  rapid. 

It  will  be  seen,  also,  that  during  the  earlier  periods  of  this  experiment 
the  amount  of  glucose  increases  but  slightly,  although  there  is  a  grad- 
ual decrease  of  sucrose.  This  is  doubtless  due  to  the  fact  that  the  action 
of  the  lime  is  mainly  exerted  in  the  destruction  of  glucose,  as  has  been 
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shown  in  previous  reports  to  be  true  in  our  experiments  in  sugar-mak- 
ing from  sorghum  and  maize  juioes. 

The  practical  point,  however,  to  be  observed  is,  that  so  long  as  the 
solution  remained  distinctly  alkaline  there  was  but  very  slight  loss  in 
sugar  and  slight  increase  in  glucose,  two  desirable  conditions  in  the 
economical  production  of  sugar  from  sorghum.  And  it  is  also  to  be 
remarked  that,  so  soon  as  this  alkalinity  was  destroyed  through  the 
formation  of  acid  products  during  the  boiling,  the  inversion  of  sugar 
became  rapid,  and  the  accumulation  of  glucose  becomes  very  marked. 
These  results  are  obviously  most  undesirable  in  sugar-making.  The 
conclusion  thus  far  would  be  that  the  solution  should  be,  during  boiling, 
kept  slightly  alkaline. 

In  the  series  of  Experiments  No.  3,  where  a  larger  quantity  of  lime 
was  added  to  the  solution,  the  effect  at  the  outset  was  to  remove  from 
the  solution  as  a  precipitate  about  half  of  the  sugar,  and  the  remainder 
duriutg  eighteen  hours  of  boiling  was  found  to  be  unchanged  in  amount; 
on  the  other  hand,  the  action  of  this  excess  of  lime  upou  the  glucose 
was  very  marked,  effecting  practically  its  destruction  within  two  hours, 
and  producing  from  the  glucose  other  compounds  of  high  color,  which 
dissolved  in  the  liquid  and  gave  it  a  deep  wine-red  color. 

It  would  appear  from  this  last  series  of  experiments  that  an  excess  of 
lime  has  no*  action  upon  cane  sugar,  as  has  already  been  established, 
aud  that  its  effect  is  to  diminish  rapidly  the  glucose  present,  and  darken 
the  solution. 

The  above  experiments  corroborate  the  results  of  our  practical  work- 
ing with  large  quantities  of  juice,  and  explain  fully  the  loss  of  glucose- 
shown  to  be  present  in  the  fresh  juices,  but  which  was  found  in  com- 
paratively small  quantity  in  the  sirups  manufactured  from  these  juices. 
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APPENDIX. 


In  the  following  appendix  there  will  be  fonnd  the  reports  of  the  engi- 
neer, Mr.  Harvey ;  of  the  sugar-boiler,  Mr.  Lynch ;  and  of  Mr.  Parsons, 
my  assiataut,  to  whom  was  intrusted  the  collection  of  data  during  the 
work  with  the  large  ^ngarmilL 

The  information  embodied  in  all  of  them  will  fully  corroborate  all 
which  has  been  already  said  as  to  the  reasons  for  failure,  as  also  give 
good  reason  to  anticipate  success  in  the  future. 

There  is  also  appended  a  bibliography  of  sorghum,  arranged  chrono- 
logically, and  a  generril  index  for  the  several  reports  upon  sorghum 
and  maize,  to  be  found  in  the  Annual  Reports  of  this  Department  for 
1878, 1879, 1880,  and  the  present  volume. 

Dr.  Pcter  Collier,  CMemUt: 

Sir:  I  have  the  honor  to  submit  the  following  brief  statement,  embodying  in  con- 
densed form  a  report  of  my  observations  in  connection  with  tb»  manufacture  of  sirup 
and  sugar  from  sorghum  whilo  engineer  in  charge  of  the  machinery  used  for  this 
purpose  at  the  Department  of  Agriculture. 

Work  was  commenced  on  ihe  26th  of  April  with  one  of  ColwelTs  three-roll  hori- 
zon al  mills,  having  a  general  capacity  on  ordinary  hard  stalks  of  two  and  a  half  tons 
per  hoar. 

The  mill  worked  well ;  the  bagasse  was  good  and  dry ;  the  open  evaporators  and 
the  vdcnnm-pan  every  way  satisfactory.  Used  Blake's  vacuum-pump,  which,  after  a 
new  set  of  springs  had  been  added,  also  worked  satisfactorily.  The  engine  was  con- 
nected with  th*  centrifugal  with  an  eight-horse  power,  and  worked  unusually  welL 
All  the  machinery,  in  fact,  was  in  number  one  order,  giving  no  trouble  whatever  dur- 
ing the  entire  season.  Did  not  have  to  stop  one  hour  from  the  time  work  commenced 
tin  the  work  closed  on  account  of  the  machinery. 

The  quality  of  the  stalks  delivered  to  the  department  was,  in  my  opinion,  poor,  evi- 
dently not  being  ripe  enough.  A  great  deal  of  rust  was  noticed  in  the  cane,  owing 
probably  to  the  drought. 

The  general  management  of  the  juices  was  in  charge  of  Mr.  Lynch,  a  practical 
sugar-maker  from  Baltimore,  while  the  defecation  was  in  charge  of  Mr.  Duvall,  an 
experienced  defecator. 

The  sirup,  before  the  sugar  was  separated,  was  very  light  and  of  excellent  quality, 
and  measured  nearly  3,000  gallons.  One  hundred  and  sixty-five  pounds  of  nearly  white 
sugar  was  obtained  from  the  sirups  made  this  year.  A  small  amount  of  a  second  crys- 
tallisation of  the  sirup,  purged  from  this  sugar,  was  also  noticed. 

The  gnmminess,  which  gave  so  much  trouble  laHt  year,  occasioned  partly  by  the  way 
the  vacuum -pan  was  handled  and  partly  in  the  centrifugal,  caused  no  trouble  this  year, 
showing  that  with  proper  treatment  and  proper  handling  of  rtie  vacuum-pan,  and  a 
proper  centrifugal,  this  gum,  so-called,  will  not  be  any  serious  inconvenience  to  the  sugar. 

Tne  sirups  made  this  year  were  all  very  fair  with  one  exception,  no  disagreeable 
sorghum  taste,  so-called,  being  generally  noticeable.  No  difficulty  was  found  in  sell- 
ing this  sirup  to  wholesale  dealers  at  33  cents  per  gallon. 

Number  of  pounds  of  cane  crushed 458,444 

Number  of  gallons  of  juice  obtained 26,?iM 

Number  of  pounds  of  sirup  obtained 34,985 

Number  of  gallons  of  sirup  obtained 2,977 

Number  of  pounds  of  sugar  obtained 165 

It  was  necessary  to  employ  seventeen  men  in  working  this  sugar-mill,  laborers  being 
paid  $1.50  per  diem,  skimmers  $1.75  per  diem,  aud  mill-feeders  $2.25  per  diem.  One  and 
one-half  tons  of  soft  Cumberland  coal,  2,240  pounds  to  the  ton,  were  used  on  an  average 
run  from  6  o'clock  a.  m  till  10  p.  m.,  costing  $5.50  per  ton  delivered  at  the  department. 

Amount  paid  for  labor  and  running  mill $1,342  11 

Amount  paid  for  coal  and  wood 325  48 

Total ^1,667  59 

Very  respectfully, 

JOHN  S.  HARVEY,  Chi^f  Engineer. 
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8YNOPTICAL  STATEMENT  OF  MR.  PETKR  LYNCH. 

Mr.  Peter  Lynch,  who  had  the  general  management  of  the  sorghum  business,  super- 
intending its  in  ami  fact  lire  into  juice,  sirup,  and  sugar,  says  that  he  has  had  fifteen 
years'  experience  as  a  sugar-boiler  with  Ctiban  molasses,  cane  sngar,  grape  sugar,  &c. 
That  of  the  206£  gallons  of  light  sirup  obtained  October  5  and  6,  1881,  there  were 
from  175  to  200  pounds  of  sngar  obtained— nearly  one  pound  per  gallon.  It  was  good 
sugar,  worth  8  to  9  cents  a  pound  wholesale.  Would  polarize  between  96  and  98. 
No  special  means  were  used  to  obtain  this  result.  It  was  boiled  to  a  proof  that  would 
granulate.  The  juice  from  which  this  was  made  contained  on  an  average  from  2.8  to 
§J  per  cent,  of  glucose  and  from  11  to  13)  per  cent,  of  cane  sugar. 

The  mill  wonted  excellentlv,  and  every  particle  of  juice  possible  was  extracted. 
Had  this  same  quality  prevailed  with  all  the  season's  juice,  the  same  average  quality 
of  sngar  would  probably  have  been  obtained  every  day. 

The  only  canes  really  worth  anything  were  those  worked  that  day.  On  other  days 
the  proportion  of  glucose  was  greater,  owing  to  bad  cane.  Do  not  think  the  quality 
of  sirup  made  this  year  as  fair  an  average  as  might  be  expected  with  fair  soil,  fair 
climate.  &c.    Good  soil  ought  to  raise  from  16  to  18  tons  of  stripped  stalk. 

For  tne  results  of  the  season's  work  ne  blame  can  be  attached  to  the  machinery  or 
anything  else.  The  only  cause  for  failure  to  make  sugar  was  that  the  cane  was  not 
sufficiently  ripe. 

STATEMENT  OF  THE  FARMER,  L.  J.  CULVER. 

On  Tuesday,  May  10t  I  began  planting  the  sorghum,  using  "Link's  Hybrid"  and 
"Early  Amber"  seed.  I  planted  about  thirty  acres  of  each  variety,  but  very  little  of 
it  sprouted,  owing  to  the  cold,  damp  weather  that  immediately  followed  the  sowing. 
On  the  27th  I  commenced  replanting  the  same  varieties,  and  this"  lot  of  Meed  was  nearly 
all  destroyed  by  worms.  On  June  7  I  commenced  replanting  the  third  time,  and  fin- 
ished the  work  June  18.  This  third  lot  of  seed  was  rolled  in  coal-tar  in  order  to  drive 
away  the  worms.  It  Bpronted  quickly,  but  oh  July  15  the  cane  did  not  average  one 
foot  in  height.    I  began  cutting  the  eane  September  19. 


Washington,  D.  C,  November  2, 1881. 
Prof.  Peter  Collier, 

Chemist,  Department  of  Agriculture: 

Sir:  Herewith  I  present  a  report  of  the  work  done  at  the  sugar-mill  between  Sep- 
tember 27  and  October  28,  1881. 

Machinery.— The  machinery  was  in  charge  of  Mr.  John  Harvey,  engineer  of  this 
departments  His  report  is  appended,  and  states  that  everything  about  the  machinery 
was  satisfactory,  the  only  drawback  being  an  occasional  lack  of  water  in  the  conden- 
ser connected  with  the  vacuum-pan  ;  this  lack  of  water  prevented  as  rapid  evapora- 
tion from  the  vacuum-pan  as  might  otherwise  have  been  attained,  but  the  sirups 
made  seem  not  to  have  been  injured  by  the  longer  boiling  and  the  slightly  higher 
temperature  of  the  vacuom-pau. 

Management  of  juices.— The  practical  treatment  of  the  sorghum  juices  was  in  charge 
of  Mr.  Peter  Lynch,  of  Baltimore,  Md.  Mr.  Lynch  is  a  sugar-boiler  of  fifteen  years' 
practical  experience  in  the  working  of  Cuban  molasses  for  sugar ;  he  has  also  had  two 
years'  experience  in  working  Borghum  juices  at  Crystal  Lake,  Illinois.  Mr.  Lynch's 
management  was  such,  in  my  opinion,  as  to  afford  the  best  results  obtainable  from  the 
juices  furnished.    A  synopsis  of  his  report  is  appended. 

Analyses  and  calculations.— The  undersigned  has  kept  a  careful  account  of  the  amounts 
of  cane  and  juices  worked,  and  of  the  products  obtained  in  form  of  molasses  and  sugar; 
during  one  week's  absence  this  part  of  the  work  was  in  charge  of  Mr.  C.  Wellington 
of  this  division.  The  analyses  here  represented  were  made  by  laboratory  assistants 
who  have  had  such  an  amount  of  experience  during  the  past  two  years  as  to  entitle 
the  results  obtained  to  the  fullest  confidence. 

Methods  of  analysis. — The  methods  used  in  these  analyses  were  those  detailed  in 
Annual  Report  of  this  Department,  1880,  p.  42. 

Polariscop*  tests. — Each  juice  and  eaeh  sirup  was  polarized  in  order  to  have  A  check 
on  the  analyses  made  by  the  other  method.  It  appears  that  when  a  juice  or  a  sirup  is 
'*  normal,"  that  is,  when  it  contains  a  much  smaller  amount  of  uncrystallizable  sugar 
(glucose)  than  of  crystailizable  sugar  (sucrose^,  the  results  are  fairly  comparable  with 
those  obtained  by  analysis,  being  usually  a  little  lower ;  but  when  in  ices  or  sirups 
are  "  abnormal,"  that  is,  coutaln  more  glucose  than  sucrose,  the  results  obtained  by 
the  polariecope  are  no  longer  trustworthy. 

Quality  of  juices. — Except  on  the  afternoon  of  October  4  and  the  morning  of  Octo- 
ber 5,  the  amounts  of  glucose  and  solids  not  sugar  in  the  juices  were  either  in  excess 
of  the  amounts  of  sucrose,  or-so  nearly  equal  thereto,  as  to  afford  no  reasonable  ground 
for  the  belief  that  any  considerable  crystallization  could  be  expected.  It  is  generally 
conceded  by  practical  sugarrniakers  that  when  the  amount  of  substances  not  crystal- 
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llzable  sugar  are  equal  to  or  exceed  the  amount  of  crystal  lizable  sugar  in  any  sirup, 
little  or  no  crystallization  can  take  place ;  certainly  not  enough  to  pay  for  separating 
the  crystals.  And,  further,  it  is  known  to  be  a  fact  that  the  greater  the  excess  of 
cry  stall  i  table  sugar  above  the  glucose  and  other  solids  in  the  sirup,  the  greater  will 
be  the  amount  of  crystals  which  can  be  recovered  from  the  sirup. 

Quality  of  sirups. — The  sirups  obtained  were  such  as  would  be  expected  from  the 
composition  of  the  juices  worked.  Those  made  on  October  5  and  6,  from  the  juices 
extracted  October  4  and  5,  were  a  very  light  color,  pleasant  taste,  and  have  already 
furnished  200  pounds  of  very  high-grade  raw  sugar ;  they  are  now  again  crystallising 
and  will  furnish  a  considerable  additional  amount  of  crystals. 

It  is  probable  that  the  sirups  made  on  October  19  may  furnish  some  crystall liable 
sugar,  as  may  also  several  other  samples  made  on  the  8th,  11th,  and  17th  of  October. 
The  latter  can  hardly  furnish  enough  to  pay  for  the  expense  of  separation  from  the 
molasses. 

The  sirups  from  which  no  crystallization  may  be  expected  were  in  nearly  every  case 
of  medium  color,  good  body,  and  were  remarkably  free  from  the  raw,  unpleasant  taste 
so  frequently  noticed  in  sorghum  sirups  which  have  not  been  properly  made.  Mr. 
Lynch,  who  is  a  practical  judge,  affirms  that  they  are  worth  on  an  average  frill j  ten 
cents  more  per  gallon  than  Cuban  molasses,  and  that  they  are- well  adapted  for  use, 
withoat  refining,  for  domestic  and  bakers'  cooking.  An  offer  of  33  cents  per  gallon  for 
the  whole  lot  has  already  been  made. 

Tables  A,  B,  and  0,  presented  on  page  506,  need  no  explanation.  They  represent, 
it  is  believed,  all  the  more  important  practical  results  attained,  so  far  as  such  results 
can  be  expressed  in  figures. 

In  conclusion,  I  would  state  that  this  season's  experience  in  the  sugar-mill  has  de- 
veloped the  following  facts : 

1st.  The  canes  used  were,  with  one  exception,  too  immature. 

2d.  The  juices  were,  consequently,  not  of  such  composition  as  to  give  any  promise 
that  the  sirup  made  from  them  could  furnish  any  considerable  amount  of  crystals. 
(See  this  report,  Table  B,  page  506.) 

3d.  The  sirups  were,  consequently,  of  such  composition  as  could  not  be  expected 
(except  with  two  or  three  exceptions)  to  furnish  crystals  in  any  paying  quantities. 
(Table  C.  page  506.) 

4th.  Those  sirups  which  would  not  crystallize  as  well  as  those  which  would  were  of 
good  color,  body,  and  taste,  and  well  adapted  for  cooking  purposes.  They  found 
ready  sale  at  33  cents  per  gallon  for  the  whole  lot. 

5th.  The  reason  assigned  for  the  poor  quality  of  the  canes,  and,  consequently,  the 
low  percentages  of  cryetallisable  sugar  in  the  sirups,  is  that  the  sorghum  seed  were 
thrice  planted,  in  consequence  of  cold  weather  and  the  ravages  of  cut- worms.  These 
circumstances  prevented  the  cane  from  being  sufficiently  mature  when  the  time  for 
working  came. 

very  respectfully, 

HENRY  B.  PARSONS,  Assistant 
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Causes  of  failure  in  large  mill 1881 

Causes  of  failure  in  making  sugar 1881 

Causes  of  failure  to  produce  sngar 1881 

Cause  of  poor  quality  of  sorghum 1881 

Cane  worked  at  large  mill,  condition  of    * 1881 

Cane,  analytical  process  for  examination  of 1880 

Canes  and  juices  of  sorghum,  aualysisof  ash 1880 

Canes  and  juices  of  sorghum,  composition  of  ash  of 1880 

Cellulosic  fermentation  in  sorghum  Juice 1881 

Centrifugal  machine,  necessity  for 1881 

Character  of  maize  and  sorghum  operated  upon 1878 

Chart  of  various  experiments  with  sorghum,  millet,  and  sugar  cane 1879 

Chemist  assistant,  H.  B.  Parson-*,  statement  of 1881 

Chemical  composition  of  sorghum  juice 1881 

Color  of  sirup  increased  by  lime 1881 

Comparison  of  analysis  and  polarization 1881 

Comparison  of  different  hydrometers     1880 

Comparison  of  polariscopfc  and  analytical  results 1881 

Comparison  of  results  in  1880  aud  1881 1881 

Comparison  of  upper  and  lower  halves  of  sorghum  c*n*s 1879 

Comparative  value  during  the  working  period  of  *orghum  and  corn  stalkd,  with  table.  1880 

Composition  of  ash  of  canes  and  juices  of  sorghum 1880 

Composition, chemical, of  Honxhrnn  juice 1881 

Condition  of  cane  worked  at  lar^«<  mill 1h81 

Condition  of  crop  of  1S81 1  1881 

Conditions  of  experiments  in  1381  very  unfavorable % |  1881 
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Condition  of  sorghum,  when  beat  for  sugar 

Condition  of  sorghnm  worked  in  Urge  mill 

Condition  of  stalks  at  time  of  cutting 

Content  of  sorghum Juloes.  table  of  percentages  of. . 

Cooling  tanks,  use  of  in  defecation , 

Corn  for  oanning  and  sugar  from  stalks 


Corn,  shelled,  bushels  per  aore 
Corn,  table  of  experiments  with  . 


Corn  used,  varieties  of . 

Corn,  varieties  planted 

Cornstalks,  alcohol  from , 

Cornstalks,  analyses  of  stalks,  bagasse,  and  leaves,  calculated  to  the  dry  substance. 

Cornstalks,  available  sugar  in 

Cornstalks,  distinguishing  marks  of  growth  or  development  used  in  tables 

Cornstalks  grown  on  groonds  of  Department,  table  of  experiment*  with 

Cornstalks, Inversion  of  sugar  in 

Cornstalks,  operated  upon,  oharaoter  of.. 


Cornstalks,  period  of  probable  maximum  of  crystallicable  sugar  in . 
Cornstalks,  practicability  of  i 


r  making  augar  from. 

Cornstalka,  sirup  from . ." 

Cornstalks,  stripped,  yield  per  acre 

Cornstalks,  sugar  and  grain  from 

Cornstalks  and  sorghum,  comparative  value  of,  during  working  period,  with  table. . 

Cost  of  making  airup  

Cost  of  running  large  mill 

Crop  of  1881,  condition  of 

Crop  of  sorghum,  yield  per  aore 

Crop  of  sorghum,  yield  per  acre 

Cultivation,  method  of 

Culver,  L.  J.,  farmer,  statement  of 

Dean,  Dr.  Julian  W.,  farmer,  statement  of 

Defecation,  experiments  in 

Defecation,  how  accomplished 

Defecation,  importance  of 

Defecation,  object  of 

Defecation,  water  added  during 

Defecation,  when  complete 

Defecated  Jnice,  effect  of  letting  stand 

Defecation  of  juice,  experiments  in 

Definition  of  exponent 

Development  or sorghum  and  maiae  in  height  and  stages 

Development,  stages  of,  explanation  of 

Different  varieties  of  maiae,  relative  lengths  and  weights  of 

-»%n» * ,-*1ea  of  sotghum,  relative  lengths  and  weights  of 

Distinguishing  marks  of  growth  or  development,  maiae  used,  in  tables 

Diet  in£uhh  < "  _  marks  of  growth  or  development,  sorghum  used,  in  tables 

Ooum  ta,hW  ■  i    xperiments  with 

Drought  ability  of  sorghum  to  withstand 

Drought  riX*  t  i  of,  upon  water  in  Juice 

Drought,  itfool  ■<£  on  sorghum  . 


Drying  up  of  plant  during  later  stages  not  shown  by  analyses. 
I J  uf  4  i^at*  mi  a  1  y  ies,  list  of., 


Earl y  a  m  be  r  en n  e,  table  of  e  xperiments  with , 

Effect  i it  f»ri ilia  Mrs  on  aah  of  sorghum  juices 

KftVct  of  fertilizers  on  sucrose,  glucose,  and  solids  in  sorghum  juices. 


Effect  on  juice  of  standing  after  defecation , 

Effect  of  leaving  cane  unworked  after  cutting  up  . 
Effect  of  letting  canes  remain  cut  before  working. 
Egyptian  sugar  corn,  .table  of  experiments  with ... 
Engineer  John  Harvey,  statement  of 


Error,  maximum  in  estimating  augar 

Errors  in  analyses  determined — 

Euchloena  luxurians,  teosinte,  coarse  grass  from  Guatemala,  experiments  with 

Evaporation  of  water  from  plant,  ss  affecting  percentage  of  sugar  in  juice 

Experiment  with  millet 

Experiments  in  defecation 

Experiment  with  coarse  grass  from  Guatemala,  teosinte,  euchloena  luxuriant 

Experiments  in  making  sirups  from  sorghum,  pearl  millet,  and  cornstalks,  table  of  . 

Experiments  in  angar-making,  large  mill 

Experiments  of  1878.  objects  and  results  of 


Experiments,  quantitative,  throughout. 
Experiments  with  (  * 


i  corn,  table  of . 

Experiments  with  donra.  table  of 

Experiments  with  Louisiana  sugar  cane,  table  of 

Experiments  with  Madron,  Iudia,  sugar  cane,  table  of.. 

Experiments  with  millet,  table  of 

Experiments  with  small  mill,  objector 

Experiments  with  sorghums,  tables  of 

Explanation  of  graphical  plates 

Explanation  of  apeciflo  gravity  table 

Exponent,  definition  of 
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Bxronent  not  of  general  application 

Failure,  oauaesor;  in  Urge  mill  

Failure,  cause  of,  in  sugar-making 

Failure  to  produce  sugar  at  large  mill » 

Farmer's  report  an  to  crop,  L.  J.  Culver ••• 

Farmer,  statement  of 

Fermentation  in  sorghum  juice,  character  of 

Fermentation  product*  of  sorghum  iuice 

Fertilizers,  effect  of,  on  ash  of  sorghum  juice 

Fertilizers,  effect  of,  on  sucrose,  glucose,  and  solids  in  sorghum  juices. 

Fertilizers  used  upon  sorghum  plat,  analyses  of 

Frost,  analyses  of  sorghum  before  and  after 

Frost,  effect  of % • 

Frost,  effect  of.  on  mature  and  immature  sorghum  compared 

Frost,  effect  of,  on  sorghum 

Frost,  effect  of,  on  sorghum  juices 

General  averages  for  Bach  stage 

Glucose,  loss  of,  accounted  for 

Glucose,  loss  in  manufacturing  of  sirups 

Glucose,  effect  of  fertilizers  of,  in  juice 

<  rlucose  in  j idees,  how  determined 

Glucoses,  table  of  average 

Goessmanu,  Dr.  C.  A.,  comparison  of  results  by 

Goessmann,  Dr.  C.  A.,  explanation  of  results  by 

Goessniann,  Dr.  C.  A.,  results  by 

Gold,  production  of,  in  United  States  in  1880 

Graphical  plates,  I  to  XVI,  inclusive 

Graphical  plates,  explanation  of 


Graphical  representation  of  analyses  of  sorghum  and  maize 

Graphical  representation  of  average  results  of  analyses  of  all  varieties  for  1879, 1880, 

1881,  and  for  the  three  yeais  combined 

Graphical  representation  of  Dr.  C.  A.  Groessmann's  results 

Grass,  coarse,  from  Guatemala,  teosinte,  euchloena  luxurians,  experiment  "with 

Guatemala,  coarse  grass  from,  teosinte  euchloena  luxurians,  experiment  with 

G  um  in  sorghum  J  nice,  n  ot  present •-... 

Gum  in  sirups  from  large  mill . 

Harvey,  -John,  engineer,  statement  of 

Height  of  sorghum  and  maize  at  different  dates 

Honduras  sorghums,  table  of  experiments  with 

Hydrometers,  comparison  of  different 

Immature  cane  used  at  large  mill 

Immature  oanes  worthless  Tor  sugar 

Immature  sorghum,  cause  of  failure 

Increase  of  sugar  in  juices  during  later  stages  not  due  to  drying  up  of  plant 

Inversion  of  sucrose  in  juices 

Juices  worked  at  large  m ill.  analyses  of 

Juice,  effect  on,  by  standing  after  defecation 

Juices,  maize,  tables  of  specific  gravity,  1880 

Juices,  maixe,  tables  of  specific  gravity,  1881 : 

Juices  of  high  specific  gravity,  experiments  In  defecating I 

Juices  of  sorghum  and  maize*  specific  gravity  tables I 

Juloe,  percentage  o£  in  1880  and  1881 ' 

Jnioe,  estimation  of,  permanganate  process • 

Juice,  sorghum,  charac  ter  of 

Jnice,  sorghum,  chemical  changes  in . 

Juice,  sorghum,  yield  in  sugar,  quantity  of 

Juices,  sorghum,  tables  of  specific  gravity, 1881 

Jnice,  specific,  gravity  of,  in  1880-'81 ; 

Juices  worked  in  large  mill,  condition  of 

Lactic  fermentation  in  sorghum  juice 

Large  mill,  description  of  apparatus,  by  engineer 

Leaves,  stalks,  and  bagasse,  sweet  corn  and  sorghum,  analyses  of,  calculated  to  the 

dry  substance 

Length  and  weights,  different  varieties  of  maize,  relative 

Lengths  and  weights,  different  varieties  of  sorghmn,  relative 

Length  of  time  for  working  sorghum ' 

Length  of  working  period  for  porghum I 

Lime,  effect  of,  dnitn  g  evaporat  ion  of  j  u  ice 

Loss  of  glucose  and  tuicroso  in  making  sirups I 

Loss  of  sugar  in  bagasae I 

Louisiana  sugar  canes,  table  of  experiment**  with > 

Lynch,  Peter,  sugar-boiler,  atntement  of 

Machinery  used  in  large  mill,  coudition  of 

Madras,  India,  sugar  cane,  tables  of  experiment  h  w  ith 

Maize,  analyses  of,  during  the  Benson 

Maize  and  sorghum,  juices  t*f,  apecitic-giavit v  tables 

Maize,  available  sugar  in '. I 

Maize,  average  results  from,  1*80 1 

Maize,  average  results  from,  1 881 ' 

Maize,  crop  of  sugar  and  grain  from 

Maize,  disiinguiahing  marks  of  growth  or  development  used,  in  tabic* j 
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Maize,  inversion  of  sugar  in  stalk* 

Maize  fuiccs,  average  analyses  of,  for  each  stage 

Maize  juices,  tabfes  of  specific  gravity,  1880 

Maize  juices,  table*  of  specific  gravity,  1881 

Maize  operated  open,  character  of 

Maize,  practicability  of  making  sugar  from 

Maize,  relative  lengths  and  weights  of  different  varieties  of.. 

Maize,  shelled,  bushels  per  acre 

Maize,  stripped  stalks,  yield  per  acre  . 


P»e* 


Maize,  varieties  of '5 


Maize,  varieties  planted 

Mannite  produced  in  sorghum  juice '. 

Manufacture  of  sirup,  method  pursued 

Manufacture  of  sirup,  time  required  for 

Maximum  amount  of  sugar  in  sorghum,  when 

Maximum  of  cry stalll table  sugar  in  maize,  period  of  probable 

Meteorological  data,  discussion  of   

Meteorological  data  for  1880  and  1881 

Mill  and  apparatus  used 

Mill,  force  of  men  to  run  it 

Mill,  importance  of  a  eood 

Millet,  experiment  with 

Millet,  table  of  experiments  with 

Millet,  variety  grown  and  investigated 

Mineral  matter  in  sorghum  juice *. , 

Molasses,  amount  imported  in  1879 

Mucus  fermentation  of  sorghum  juice , 

Number  of  stalks  per  acre , 

Object  of  experiments  with  small  mill 

Original  data 

Paper  pulp 

Parsons,  H.  B..  assistant  chemist,  statement  of , 

Pearl  millet,  sirup  from 

Period  for  working  sorghum 

Period  of  probable  crystallizable  sugar  in  maize 

Permanganate  process  for  the  estimation  of  sugars  in  juices— preparation  of  the  juice 

Planting,  care  necessary  in 

Planting,  mode  of 

Planting,  time  of 

Planting,  time  when  crop  was  planted 

Planting  to  maturity,  time  required 

Plates,  graphical,  explanation  of 

Plats,  experimental,  size  of 

Polarisoopio  and  analytical  determination  of  sucrose  in  sorghum  and  maize  juices, 

agreement  in 

Pouuiscope  and  titration  results  compared 

PolariscojM*  determinations  accounted  for , 

Polarization  and  analysis  compared 

Polarization  and  analytical  results,  explanation  of  difference  between 

Polarization  of  juioes  and  sirups 

Preparation  of  the  juice,  permanganate  process 

Pressing  of  stalks  second  time  advisable 

Process  used,  F.  L.  Stewart's  patent 

Process  for  the  estimation  of  sugars  in  juices— permanganate  preparation  of  the  juice. 

Products  of  fermentation  of  sorghum  juice 

Prompt  working  of  sorghum  necessary 

Pulp  paper 

Rainfall  and  temperature,  discussion  of 

Rainfall  and  temperature  for  1880  and  1881 

Rainfall  and  temperature  for  the  season,  table 

Rainfall,  effect  of.  explained 

Rainfall,  total,  and  mean  temperature,  Washington,  May  1  to  November  30,  1880, 

table  of  

Rains,  effect  on  juice 

Rain-storms,  heavy,  May  1  to  November  30,  1880,  table 

Reason  for  failure  in  sugar-making 

Relative  amounts  of  sugar  in  different  parts  of  stalks 

Relative  lengths  and  weights  of  different  varieties  of  sorghum 

Relative  lengths  and  weights  of  different  varieties  of  maize 

Replanting  of  sorghum  and  maize 

Replanting,  why  unadvisable 

Report  of  farmer  as  to  crop 

Result  of  letting  canet  remain  cut  before  working 

Results,  average,  from  maize  in  1880 

Results,  average,  from  maize  in  1881 

Results,  average,  from  sorghum  in  1880 

Results,  average,  from  sorghum  in  1881 

Resume  of  experiments  with  maize  and  sorghum 

Ripening,  time  reqnircd  for 

Scum  and  sediment  obtained  in  defecating  the  juice,  table  of  analyses 

Seaaon  of  1881  very  unfavorable 
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Second  pressing  of  r talks  advisable 

Sediment  and  scum  obtained  in  dofecating  the  juice,  table  of  Analyses  of. . 

Seed,  sorghum,  analyses  of 


Silver,  production  of,  in  United  States  in  1880. . . . 

Size  of  experimental  plate 

Small  mill,  object  of  experiments  with 

Soil,  character  of 

Soil,  condition  of,  when  cane  was  grown 

Soil  in  sorghum  plat,  analysis  of 

Soil  npon  which  crop  of  1881  crew,  character  of. . 

Solids  in  juice,  effect  of  fertilizers  on 

Solids  in  juices,  how  determined 

Solids,  table  of  average 

Sorghum,  alcohol  from 

Sorghums,  analyses  of,  during  season 

Sorghums,  analyses  of  juices  from,  Nos,  1  to  86 . 


Sorghums,  analyses  of  stalks,  bagasse,  and  leaves,  calculated  to  the  dry  substance  ... 

Sorghum  and  maize,  juices  of,  specific-gravity  tables 

Sorghum  and  cornstalks,  comparative  value  of,  during  working  period,  with  table  .... 

Sorghnm,  available  suirar  in    

Sorghum,  average  results  from,  in  1880 
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ADDITIONAL  WORK  OP  THE  DIVISION. 

In  addition  to  these  investigations  of  sorghum  and  maize,  the  chief 
work  of  this  division  has  been  as  follows: 

1.  Examination  of  the  various  methods  for  the  analysis  of  phosphoric 
acid  in  fertilizers. 

2.  Examination  of  commercial  glucose  and  grape  sugar. 

3.  Analyses  of  sea- weeds. 

4.  Analyses  of  soils  and  peats. 

5.  Proximate  analyses  of  "poison  sage"  and  of  seeds  of  "Spanish 
buckeye." 

6.  Proximate  analyses  of  grasses,  feed-stufts,  fodder,  and  vegetables. 

7.  Examinations  of  32  samples  or  wheat. 

8.  Analyses  of  maize  and  sorghum  as  fodder  plants. 

9.  Analyses  of  ensilage. 

Besides  the  above,  there  have  been  made  a  large  number  of  analyses 
of  mineral  and  potable  waters;  of  samples  of  fertilizing  materials,  as 
marls  and  fertilizers ;  of  soils  and  kaolins,  and  assays  of  numerous  ores  of 
gold,  silver,  lead,  nickel,  copper,  and  iron,  and  of  coal;  as  also  of  various 
minerals  submitted  to  this  division  for  examination. 

In  addition  to  the  above  work  of  this  division,  the  amount  of  corres- 
pondence has  steadily  increased,  and  to  such  an  extent  as  to  require 
nearly  the  entire  time  of  one  person  to  attend  to  the  same,  concerning 
matters  which,  though  requiring  no  analytical  work,  are  yet  legitimate 
subjects  of  inquiry  from  the  agricultural  community. 

Itappears  most  desirable  that  for  such  purpose  provision  bemade  by  the 
appointment  of  a  clerk  to  whom  such  correspondence  could  be  deputed. 

The  demand  for  better  laboratory  facilities  for  the  proper  performance 
of  the  increasing  work  devolving  upon  this  division  of  the  department 
becomes  more  imperative,  as  also  for  an  increased  force  of  assistants. 

EXAMINATION     OP     METHODS    FOB    THE    DETERMINATION    OP    PHOS- 
PHORIC ACID  IN  ITS  VARIOUS  FORMS  IN  FERTILIZERS. 

In  accordance  with  the  request  of  the  committee  appointed  at  the 
Cincinnati  meeting  of  agricultural  chemists,  the  examination  of  the 
action  of  oxalate  of  ammonia  on  various  commercial  fertilizers,  accord- 
ing to  the  schehule  supplied  by  them,  has  been  carried  out  with  the  re- 
sults given  in  the  accompanying  table. 
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Tbe  conclusion  from  these  results  is  that  the  amount  of  phosphoric 
acid  dissolved,  or  of  so-called  "reverted"  phosphoric  acid  present,  is 
dependent  entirely  on  conditions,  varying  in  all  cases  according  to  the 
dilution  of  the  reagent,  temperature  of  treatment,  and  time  during 
which  the  action  of  the  solvent  is  continued.  It  will  be  necessary,  if 
this  reagent  is  employed,  to  decide  the  exact  conditions  under  which 
the  determination  is  to  be  made,  and  it  is  evident  that  in  no  case  would 
the  separation  of  dicalcic  from  tricalcic  phosphate  be  an  exact  chemical 
one,  as  some  tricalcic  phosphate  is  probably  dissolved  under  any  cir- 
cumstances. In  addition  to  these  results,  others  were  obtained  with 
the  same  superphosphates  and  several  native  phosphates  and  speci- 
mens of  ground  bone. 

The  reagents  which  were  employed  were — 

1.  The  ordinary  citrate  of  ammonium  solution,  neutral,  specific  gravity 
1.09. 

2.  A  solution  of  the  acid  citrate  of  ammonium  of  specific  gravity  1.09. 

3.  A  solution  of  the  citrate  of  ammonium  of  the  above  specific  gravity, 
made  strongly  alkaline  with  ammonia. 

4.  A  solution  of  neutral  citrate  of  ammonium,  prepared  by  neutraliz- 
ing the  acid  citrate  with  carbonate  of  ammonium,  according  to  the 
method  of  Herztelst  and  Feuerlein. 

5.  A  solution  of  oxalate  of  ammonia,  containing  five  grams  of  the 
salt  to  the  liter. 

6.  A  solution  of  oxalate  of  ammonia,  containing  five  grams  to  the 
liter,  made  strongly  alkaline  with  ammonia. 

Attempts  to  employ  acids  in  a  diluted  form  were  failures,  as  is 
shown  by  one  or  two  experiments  with  citric  acid.  From  the  deter- 
minations given  in  the  accompanying  tables  it  is  plain  that  the  action  • 
of  these  reagents  is  different,  but  that  the  amount  dissolved  is  still  for 
all  of  them  a  function  of  the  time,  temperature,  and  concentration,  as 
was  found  to  be  the  case  with  oxalate  from  our  results  in  the  first  series 
of  experiments.  All  the  reagents,  too,  have  a  decided  solvent  action 
on  tricalic  phosphate  found  in  most  of  those  native  phosphates,  guanos, 
and  bones  which  were  employed.  Only  the  very  hardest  sorts  of  min- 
eral phosphates,  like  apatite,  resist  the  action  of  even  the  mildest  sol- 
vents. The  action  of  acid,  neutral  and  alkaline  citrate,  presents  some 
unexpected  results.  While  it  has  been  shown  that  in  the  case  of  ordinary 
.bone  superphosphates  the  acid  citrate  dissolves  more  than  the  neutral, 
and  the  neutral  more  than  the  alkaline,  the  contrary  takes  place  with 
ferruginous  phosphates  like  the  navassa,  and  the  most  phosphoric  acid 
is  dissolved  by  the  alkaline  citrate.  This  shows  the  necessity  for  adapt- 
ing our  methods  to  different  kinds  of  fertilizers,  and  that  one  method 
is  not  suitable  to  all. 

The  results  bring  out  many  more  points  which  are  evident  after  a 
careful  examination,  and  among  them  the  fact  that  the  amount  of  ferric 
phosphate  which  is  dissolved  in  the  navassa  phosphate  is  never  defi- 
nite, but  varies,  as  has  been  shown  to  be  the  case  with  the  total 
amount  dissolved,  according  to  the  conditions  of  treatment.  From 
this  it  becomes  apparent  how  very  difficult  any  accurate  analysis  of  a 
navassa  phosphate  is,  for  we  are  dealing  with  a  far  more  complicate^! 
mixture  than  is  found  in  an  ordinary  acid  bone  phosphate.  As  yet  no 
method  has  been  proposed  which  can  furnish  anything  more  than  the 
merest  empyrical  results  in  the  case  of  anything  but  pure  bone  phos- 
phate and  similar  material  free  from  iron. 

Neutral  salts  of  citric  and  oxalic  acid  appear  to  furnish  the  best  sol- 
vents, or  those  to  be  most  depended  on.    A  proper  modification  of  the. 
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oxalate  method,  however,  with  the  understanding  that  the  strength  of 
solution  must  be  varied  for  such  phosphates  as  the  navassa,  or  perhaps 
the  time  of  digestion  increased,  which  amounts  practically  to  the  same 
thing,  seems  from  the  greater  certainty  of  procuring  the  neutral  oxalate 
in  definite  condition,  from  the  greater  ease  of  filtration,  and  more  con- 
venient temperature  of  working,  to  be  the  best  method  for  universal 
adoption  until  something  better  can  be  suggested  which  shall  over- 
come the  many  sources  of  error  which  are  present  in  all  the  methods 
of  working  which  have  been  used  up  to  the  present  time. 

A  few  of  the  determinations  given  in  the  column  headed  "Dissolved 
phosphoric  acid"  were  made  by  precipitating  directly  according  to  the 
method  of  Petermann.  Under  proper  regulations  of  condition  this 
seems  to  furnish  accurate  results,  but  there  is  such  a  liability  to  pre- 
cipitation of  lime  and  magnesia  that  it  is  hardly  to  be  depended  on  in 
comparison  with  the  accuracy  of  the  molybdate  method. 

At  the  present  time  the  agricultural  or  crop-producing  value  of  this 
reverted  phosphoric  acid,  so  called,  as  compared  with  the  soluble  phos- 
phoric acid  of  a  superphosphate,  or  of  the  tricalcio  phosphate  as  found 
in  bone  meal,  still  remains  a  matter  of  grave  doubt,  even  in  the  minds 
of  the  best  informed,  and  a  series  of  experiments  in  the  field  which 
should  throw  light  upon  this  important  question  would  appear  most 
desirable.  Certain  experiments  already  reported  appear  to  show  that, 
upon  certain  soils  at  least,  this  reverted  phosphoric  acid  is  more  valuable 
in  increasing  the  crop  than  the  soluble. 
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"GLUCOSE"  SUGAR. 

From  corn-starch  there  is  produced  in  this  country  two  substances 
called  glucose  and  grape  sugar,  which  are  sold  in  large  quantities, 
both  for  manufacturing  purposes  and  for  private  consumption.  u  Glu- 
cose," so-called,  is  a  very  thick  transparent  sirup,  while  "  grape  sugar"  is 
a  white  substance,  resembling  tallow  or  spermaceti  in  appearance^  ill 
its  crude  condition.  They  both  have  a  sweet  taste,  easily  distinguish- 
able from  cane  sugar.  The  question  has  arisen  whether  these  sab- 
stances  are  injurious  to  health,  and  it  has  been  affirmed  that  it  is  not 
always  possible  to  remove  completely  the  acid  used  in  its  manufacture. 
If  the  acid  were  not  completely  removed,  as  it  very  easily  may  be,  the 
production  of  a  white  article  would  be  impossible.  The  appearance  of 
the  sugars  will  always  vouch  for  their  purity  in  this  respect.  As  to 
what  other  substances  injurious  to  health  are  present,  one  must  judge 
from  the  following  analyses : 


Glncoie 
simp. 


Grape 

sugar. 


Dextrose a. 

Unfermentable  substance 

Water 

Ash 


43.52 

40.73 

15.62 

.14 


63.02 
30.14 
1*64 

.20 


100.00 


100.00 


Disregarding  the  water  and  ash,  the  latter  being  too  small  in  amount 
to  be  of  any  injury,  there  remains  in  the  sirup  and  sugar  dextrose  and 
an  unfermentable  substance.  Pure  dextrose,  or  glucose,  as  it  is  also 
called,  is  produced  by  the  action  of  acids  upon  starch.  If,  however, 
the  action  of  the  acid  is  stopped  before  the  complete  conversion  of  the 
starch  to  glucose,  there  will  be  found  intermediate  products,  such  as 
the  unfermentable  substance  mentioned  above.  Dextrose  itself  is 
readily  converted  by  ferments  into  alcohol,  but  the  unfermentable 
substance  is  not,  and,  where  these  artificial  sugars  are  used  in  brew- 
ing, this  substance  will  remain  in  the  beer  as  such. 

It  will  be  noticed  that  the  sirup  contains  twice  as  much  unferment- 
able substance  as  the  solid  sugar. 

Aside  from  their  use  by  brewers,  there  seems  to  be  no  reason  why, 
where  no  deceit  is  practiced  in  their  sale,  both  glucose  sirup  and  grape 
sugar  should  not  be  perfectly  healthy  articles  of  diet  when  taken  in 
moderation.  It  is  only  when  deceit  is  intended  and  more  expensive 
articles,  like  cane  sugar,  are  adulterated,  that  the  sale  or  use  of  these 
new  products  can  be  reprobated.  A  more  complete  examination  of  the 
composition  and  properties  of  this  unfermentable  portion  of  these  sugars 
may  be  found  in  Fresenius  Zeitschrift  fiir  analytische  Chemie,  1876, 
p.  188,  in  an  article  by  O.  Neubaufer  on  the  addition  of  grape  sugar  to 
wine. 

SEA- WEEDS. 

The  immense  amount  of  rock  weed  and  kelp  which  can  be  gathered 
along  our  coast  make  any  means  of  utilizing  it  very  much  to  be  desired. 
At  present  along  the  New  England  coast  the  farmers  find  it  of  great 
value  as  a  fertilizer  when  applied  to  corn  and  other  crops,  owing  to  its 
content  of  nitrogen,  potash,  and  soda.  The  following  analyses  of  the 
ash  show  the  relative  proportions  of  these  valuable  materials  in  one  of 
the  commoner  varieties: 
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He  Bock  Weed  (Asoophyllum  nodosum). 

The  air-dry  weed  contains : 

*  Percent 

Water 1&56 

Aah 16.28 

The  latter  consisting  of— 

Insoluble L67 

Iron  oxide,  FetOs 66 

Manganic  oxide,  Mn*04 '. .69 

Calcium  oxide,  CaO 10.52 

Magnesia,  MgO • 8.89 

Potash,  KtO 14.36 

8oda,NaiO 23.1*0 

Phosphoric  acid,  P806 1.82 

Sulphuric  acid  80s .-  29.18 

Chlorine,  bromine,  and  iodine,  CLBr.IasCl 8.41 

100.00 

The  remaining  varieties,  which  are  common  north  of  New  York,  con- 
tain in  the  air-dry  weed : 


K*0. 


NmO. 


pa- 


N-* 


She  Rook  Weed  (JHwui  vesiculosus) 

BibboD  Kelp  ( Lamwutria  saccAarina) . . . 

8hoe-8trinK  Kelp  

Coral  Mom  (Okondrus  orirpus) 

And,  calculated  on  the  ume  basis: 
He  Book  Weed  (Asoophyllum  nodosum) 


L031 
7.667 
6.299 
LOW 

2.841 


4.744 
4.861 
2.718 
4.589 

8.880 


.820 
.486 
1.092 
.384 

•  296 


.66 
.93 

1.68 
L23 

.66 


The  kelps  contain  the  most  nitrogen,  and  at  the  same  time  more  eff 
the  valuable  ash  ingredients  than  the  rock  weeds,  and  are  by  fiuvthe 
most  valuable  as  fertilizers.  A  ton  of  ribbon  kelp  in  an  air-dry  state 
would  be  worth  to  the  farmer,  according  to  the  average  prices  for  phos- 

!>horic  acid,  potash,  and  nitrogen,  about  $11 ;  which  shows  that  in  local- 
ties  where  it  can  be  collected  in  amount  it  will  pay  for  haiding. 

The  value  of  many  sea- weeds  as  nutrients  has  been  known  for  a  long 
time  in  China  and  the  East,  and  in  our  own  country  large  amounts  of 
chondrns  are  collected  every  year,  which  is  sold  under  the  name  of  Irish 
moss,  and  used  for  the  manufacture  of  jellies  and  similar  articles,  where 
its  gelatinizing  properties  can  be  made  advantageous.  In  the  British 
Isles,  along  some  portions  of  the  coast,  the  sea- weed  has.  been  collected 
for  many  years  and  used  as  a  fodder.  The  possibility  of  the  applica- 
tion in  this  direction  of  the  weeds  of  our  coast  depends  merely  upon 
their  nutritive  projierties  and  the  removal  of  a  certain  rank  taste  which 
the  fresh  weed  always  carries  with  it  That  the  nutrients  contained  in 
our  common  rock  weeds  are  abundant  and  valuable  appears  in  an  anal- 
ysis of  a  mixture  of  He  and  She  Rock  Weed. 

Proximate  Analysis  op  Fttoxjs  Vesiculosus  and  Asoophyllum 

Nodosum,  'Mixed. 

AIR-DRY  SUBSTANCE. 

Water 15.55 

Aah. 16.27 

Ether  Extract: 

Oil 7.36 

Green  color  (thallochlor) 46 

Browu  wax 1.18 

Alcohol  extract,  80  per  cent. 

Brown  leathery  resin 7.69 

Mannite  (and  organic  acids) 11.90 

Water  extract: 

Sea-weed  mucilage 14.80 

35  AG 
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Acid  extract: 

(!)  (Glucose  equivalent,  8.60) 10.00 

Undetermined  soluble  m  alkali 7.19 

Insoluble  in  acids  and  alkali 4.10 

Nitiogenx6^6 3-50 

Total 100.00 

The  oil  which  is  present  to  the  amount  of  7  per  cent  is  at  first  very 
rank  and  disagreeable,  bat  on  exposure  to  the  air  this  odor  is  lost 
entirely,  and  instead  there  is  only  perceived  that  which  is  peculiar  to 
olive  or  other  similar  oils.  It  is  a  non-drying  oil,  not  solidifying  at  — 15° 
0.,  and  giving  no  marked  reactions  with  the  usual  reagents.  Specific 
gravity,  .031  at  15°  O. 

The  alcohol  extract,  on  evaporation  and  subsequent  treatment  with 
water,  gives  a  solution  from  which  mannite  crystallizes  with  great  ease, 
and,  being  present  in  so  large  amount,  naturally  forms  one  of  the  most 
valuable  constituents  of  the  plant.  Its  presence  has  been  shown  in 
the  kelps  and  some  other  alg»,  and  it  is  not  surprising  that  it  occurs 
in  the  rock  weeds. 

The  substance  insoluble  in  water,  but  soluble  in  alcohol,  is  similar  in 
oharacter  to  the  general  nature  of  the  fresh  weed.  It  is,  perhaps,  one 
of  the  substances  which  assist  in  giving  the  weed  its  leathery  aspect, 
and,  together,  the  large  amount  of  mucilage  found  in  the  water-extract, 
its  power  of  swelling  up  after  drying  when  soaked  in  water. 

Of  what  the  arid  extract  consists  it  is  difficult  to  say.  The  resulting 
substance  reduces  Feh ling's  solution,  and  probably  possesses  a  nutritive 
value  equal  to  the  similar  extract  in  land  plants. 

There  is  no  true  cellulose  in  the  plant*  Its  place  is  substituted  by  a 
substance  of  a  slimy  nature,  which  dries  up  into  a  horny  mass.  The 
presence  of  so  much  oil,  gum,  and  mannite,  together  with  the  absence  of 
a  hard  fibrous  structure,  point  to  an  opportunity  for  the  profitable  use 
of  such  weeds  for  food  in  combination  with  others  of  a  more  highly  nitro- 
genous nature,  if  it  is  possible  to  remove  the  excess  of  salt  and  the  rank 
taste  by  boiling,  steaming,  or  some  other  method. 

Mr.  Murray,  of  New  York,  informs  the  department  that  he  has  for 
some  time  been  in  the  habit  of  preparing  the  rock  weeds  in  a  palatable  con- 
dition for  use  upon  the  table,  and,  if  this  is  a  possibility,  it  does  not  seem 
too  much  to  expect  that  they  may  be  adapted  to  consumption  by  cattle. 

SOILS. 

Two  soils  from  Texas,  which  were  sent  to  the  department  for  the  pur- 
pose of  discovering  the  reason  why  one  should  cause  rust  upon  the  cot- 
ton and  the  other  not,  have  been  analyzed.  The  results  show  how  little 
information  can  be  derived  from  analyses  of  this  kind. 

Soils  from  Oeo.  jyeuffer.  New  Braunfels,  Texas. 

fNo,  1,  not  rusting  the  ootton.    Na  2,  ratting  cotton.) 


No.L 


Moisture ~ &42  .       6L4S 

Organio  matter 11.06  *  » 

Insoluble ~ 5C80  «L17 

SUioa 9.2S  7.« 

Iron  and  •lamina 11.04  IS.  38 

Manganese .- 52  trace. 

Lime - LU  111 

Magnesia / 7S  .« 

Potash '. ~...        .14  .38 

Soda : 00  trace. 

Phosphoric  acid 1        .06  .04 

Bnlpburic  acid trace.  !  traos. 

Chlorine oe  '  .03 

COs t  , J» 

100.07  1  0H7S 


JuP7| 
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From  an  inspection  of  these  results  it  appears  that  they  differ  no 
more  than  might  be  expected  in  different  parts  of  the  same  field,  and 
that,  aside  from  the  fact  that  the  injurious  soil  contains  a  small  amount 
of  iqanganese,  and  the  good  soil  a  small  percentage  of  carbonates,  they 
both  appear  to  be  deficient  in  sulphates  and  to  a  smaller  extent  in  lime, 
magnesia,  and  phosphoric  acid.  The  addition  of  these  elements  to  the 
soil  might  prove  beneficial,  but  it  is  probable  that  insufficient  drainage 
in  some  of  the  lower  parts  of  the  field,  or  other  physical  causes,  may 
have  been  as  active  in  producing  rust  as  any  lack  of  presence  of  any 
particular  substances. 

PRATS. 
[From  W.  J.  Lewis,  West  Brook,  Conn.] 
Analyses  of  two  peats  from  this  source  are  published. 

[A.  Surface  peat,  air-dry.    B.  2  ffetf  b«low  mrffece,  air-dry.] 


Water *.- 

jUn -* 

Ferroua  «alU..-» 
Potash  and  aoda . 
P&tephorio  acid . 
Nitrogen 


11.65 

1116 

7.10 

6.55 

none. 

none. 

traces. 

trace*. 

.15 

.78 

.87 

L40 

The  above  analyses  fairly  represent  the  average  composition  of  this 
material,  many  samples  of  which  are  sent  to  the  Department  for  anal- 
ysis. 

Generally  an  experiment  with  a  sample,  using  it  as  a  top-dressing 
upon  grass  lands,  or  for  other  crops,  will  prove  its  value  far  better  than 
the  results  of  analysis. 

Proximate  Analysis  op  ZYaADBNUs  paniculatus. 

(The  Poison  Sage  of  the  Indiana.) 
[Collected  by  Marcos  £.  Jones.    Utah,  1879. 

The  air-dry  btrlbs  of  this  plant,  which  are  said  to  be  very  poison- 
ous, contain— 

Water 7.10 

Ash 14.73 

Oil 4.15 

White  wax - 5.30 

Resinous  matter  and  color - 21.64 

Organic  acids,  sugar,  1.30  per  cent. 

Alkaloid,  amides,  <fcc.,  undetermined *--.. 7.89 

Gum 7.10 

Acid  extract - 7.24 

Undetermined  alkali  extract 3.07 

Fiber  (?) 10.10 

N.  X6.25 11.75 

.  Total -* 100.00 

Percent,  of  nitrogen... v 1.88 

Percent,  of  non-albumiiKJid  nitrogen 48 

Percent,  of  nitrogen  as  non-albuminoid 25.  T> 

The  petroleum  ether  extract  of  the  bulbs  on  evaporation  leaves  a 
beautiful  white  wax,  mixed  with  a  yellow  oil,  the  former  melting  very 
easily.    No  detailed  examination  was  made  of  them. 
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In  the  alcohol  extract  were  detected  several  substances,  but,  owing 
to  the  small  amount  of  material  which  was  at  hand,  their  separation 
was  not  attempted. 

Of  the  .48  per  cent  of  nitrogen  which  it  contains,  a  portion  at  least 
is  in  the  form  of  an  alkaloid,  as  shown  by  several  alkaloid  reagents. 
Organic  acids  forming  insoluole  lead  salts  are  present  in  small  amount, 
as  well  as  glucose.  The  chief  constituent,  however,  seems  to  be  a  res- 
inous extractive  amounting  to  21.64  per  cent. 

The  remaining  constituents  of  the  plant  call  for  no  explanation,  and 
it  only  remains  at  some  future  time,  with  a  larger  supply,  to  study  the 
alcoholic  extract  of  the  bulb.  As  the  plant  belongs  to  a  family  in  sev- 
eral members  of  which  alkaloids  of  a  very  poisonous  nature  have  been 
found,  the  trace  of  alkaloid  detected  in  Zygadenus  is  undoubtedly  the 
cause  of  its  poisonous  properties. 

Unguadia  speoiosa. 

The  seeds  of  this  plant,  which  is  known  in  Texas  as  "  Spanish  Buck* 
eye,77  have  been  sent  to  the  Department  from  Jasper,  Jasper  County, 
Texas,  by  Mr.  L.  C.  White.  An  examination  shows  that  tbey  contain 
a  light-colored  oil  to  the  extent  of  27.4  per  cent,  of  the  seed,  which,  if 
they  can  be  collected  in  sufficient  quantity,  may  famish  a  supply  of 
some  importance  commercially.  The  very  limited  aipouut  of  nuts  pre- 
vented an  examination  of  the  properties  of  the  oil. 

GRASSES,  FEED,  FODDEtft,  VEGETABLES,  &C 

In  the  report  of  this  Department  for  1880,  a  series  of  analyses  is  given 
of  various  grasses,  showiug  the  changes  which  take  place  during  their 
development,  as  far  as  it  was  possible  to  do  so  fronrthe  determinations 
there  given. 

To  extend  our  observations,  Meadow  Fox  Tail  (Alopecurus  pratensu) 
has  been  submitted  to  a  more  complete  course  of  proximate  analysis. 
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The  results  give  a  closer  insight  into  the  composition  of  this  grass 
than  it  was  possible  to  obtain  from  our  previously  limited  work. 

Our  former  conclusions  were  as  follows: 

As  the  plant  advances  in  growth  the  water  in  the  fresh  grass  de- 
creases; and  in  the  dry  substance  the  ash  decreases,  the  fat  decreases, 
the  albumen  decreases,  while  the  fiber  increases  and  the  nitrogen  free 
extract  increases.. 

These  same  results  are  shown  in  the  analyses  which  we  have  at  pres- 
ent under  consideration,  and,  in  addition,  it  becomes  plain  that  the  al- 
cohol extract,  which  contains  the  sugars,  organie  acids,  resins,  amide 
bodies,  and  other  "extractives"  so  called,  is  larger  in  tne  young  than 
in  the  old  plant  The  question  then  arises,  What  substances  among 
these  diminish  with  the  increasing  age  of  the  plantt  It  would  be  ex- 
pected that  the  sugars  would  increase.  On  the  contrary,  they  appear  to 
decrease.  Under  the  head  of  sugars,  however,  may  b#  included  other 
reducing  substances  which  have  acted  upon  the  Fehling  solution  used 
for  the  determination  of  the  sugars.  After  defecation  with  lead  the 
amide  substances  are  the  only  ones  which  could  produce  such  a  result, 
and  they  undoubtedly  introduce  a  slight  error ;  but  in  the  two  first  exam- 
ples, while  the  amount  of  amide  bodies  varies  only  slightly  that  of  the 
sugars  or  apparent  sugar  decreases  one  per  cent.,  so  that  we  are  justi- 
fied in  assuming  an  actual  decrease. 

Those  substances  in  the  alcohol  extract  which  are  insoluble  in  water, 
consisting  of  resinous  and  extractive  matters,  are  of  little  importance 
from  other  than  a  physiological  point  of  view.  They  appear  to  undergo 
little  change  in  amount. 

In  addition  to  the  sugars,  that  portion  of  the  alcohol  extract  soluble 
in  water  contains  the  amide  substances  of  the  plant,  which  increase 
with  its  course  of  development ;  and  those  substances,  largely  organic 
acids  and  coloring  matter,  which  are  precipitated  by  lead  and  decrease 
in  the  latest  stages  of  growth.  From  the  water  extract  we  find  that 
the  amount  of  gum  is  much  larger  in  the  earlier  stages  of  growth,  and 
this  has  been  tound  to  be  so  in  other  plants  which  we  have  analyzed. 

That  portion  of  the  plant  which  is  removed  by  acid  and  alkali  is 
greater  in  the  later  stages  of  growth,  as  is  also  true  of  the  fiber. 

If  our  conclusions  fail  to  be  entirely  satisfactory  in  showing  that 
period  in  which  the  plant -is  most  valuable  for  feeding  purposes,  it  has 
at  least  thrown  some  light  on  some  of  the  changes  which  must  be  taken 
into  consideration  in  a  future  examination  of  the  subject 

The  differences  in  composition  which  are  brought  about  in,  the  same 
species  of  grass  by  changes  in  method  of  cultivation  and  character  of 
the  soil  was  shown  in  a  series  of  analyses  of  I>acfcylis,  given  in  the  last 
report  of  this  division. 

This  year  a  set  of  phleum  pratense  and  two  samples  of  trifolium  pra- 
tense,  winch  were  collected  by  Mr.  J.  W.  Sanborn,  at  Hanover,  X.  H., 
have  been  analyzed,  and  the  results  are  presented  in  the  following 
table,  together  with  the  similar  specimens  analysed  last  year  among 
our  collection  of  grasses  grown  in  Washington : v 
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The  New  Hampshire  soil  is  much  poorer  than  that  of  Washington, 
perhaps  not  so  by  nature,  but  the  latter  has  received  a  more  careful 
attention  and  more  liberal  supplies  of  manure.  The  effect  is  seen 
plainly  in  the  composition  of  the  grasses.  The  amouut  of  ash  in  the 
phleum,  which,  indeed,  suffers  from  the  poverty  of  the  soil  more  in  all 
respects  than  trifolium,  is  much  less  than  in  the  Washington  sample. 
The  supply  of  nitrogen,  too,  appears  to  have  been  inadequate,  and  the 
proportion  of  fiber  and  u  nitrogen  free  substanoes"  in  the  plant  is 
greater.  In  the  New  Hampshire  samples  the  amide  nitrogen  is  lower 
than  in  those  grown  in  Washington.  From  our  averages  it  appears 
that,  as  a  rule,  more  nitrogen  is  present  in  the  non-albuminoid  form  in 
the  poorer  than  in  the  better  samples.  Here,  however,  the  total  amount 
falls  so  very  low,  comparatively,  that  it  is  possibly  a  necessity  for  it  to 
be  all  used  in  the  formation  of  albumen,  leaving  little  to  appear  in  the 
transitory  non-albuminoid  form. 

In  concluding,  attention  is  called  to  the  averages  of  the  composition 
of  American  grasses  derived  from  the  numerous  analyses  made  in  this 
laboratory  during  the  last  three  years. 

Table  VIII.— Average  composition  of  grass*  in  bloom. 


America*. 

German. 

Wolff's  arerage*. 

1 

I 
t 

la 

|8 

l! 

i 

b 

if 

11 

i 

1 

i 

Ash 

7.90 
2.90 
58.90 
27.10 
a  20 
84.7 
1:10.2 

7.96 
3.12 
55.75 
28.14 
10.04 
80.1 
1:8.1 

7.44 

8.52 

55.82 

22.47 

10.25 

iaa 

1:8.0 

7.88 
8.88 
55.17 
25.19 
8.91 
25.2 
1:9.4 

6.80 

2.84 

46.58 

84.09 
10.74 

L*7.7* 

7.28 

2.92 

47.84 

80.69 

11.82 

8.24 

Pat 

4$2 

IT.  free  extract  .•■>•••..••«••••••••••••■••■• 

Crude  fiber 

2ft.  77 

Nitrogen  X6.2S 

Pur  rmifL  Nt  M  H<MI-albuinlllQi4*....r. ...•••. 

18.77 

Nutritive  ratio 

1:7.2 

1:5*7 

American  grasses  are  far  from  agreeing  with  the  composition  assigned 
by  Wolff  to  those  of  Germany.  The  filler  is  much  less  in  amount, 
which  is  an  improvement,  while  the  amount  of  nitrogen  present  is  not 
as  large  even  as  in  the  German  grasses  known  as  "  fair."  This  of 
course  is  a  disadvantage  to  a  certain  extent,  but  with  the  reduced 
amount  of  fiber  and  consequent  easier  digestibility  we  can  make  them 
as  valuable  as  any  German  grass  by  combination  with  the  cheaper 
forms  of  nitrogenous  fodders.  It  is  a  question  whether  the  nutritive 
ratio  demanded  by  the  results  of  German  feeding  experiments  is  not 
much  too  narrow,  and  whether  our  attention  should  not  be  turned  more 
in  the  direction  of  bringing  about  a  proper  assimilation  of  carbo- 
hydrates. The  feeding  experiments  of  I'rofessor  Sanborn  certainly 
point  ii  this  direction,  and  in  a  recent  communication  he  goes  so  far  as 
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to  say  that  it  is  his  conviction  that  the  German  feeding  tables  are  ex- 
tremely misleading  and  mnst  be  put  aside.  He  derives  this  conviction 
from  six  years'  experience  in  exact  feeding  trials,  many  of  which  have 
covered  longer  periods  than  those  in  Germany  and  furnished  results 
quite  at  variance  with  them. 

In  the  light  of  this  experience  too  implicit  faith  should  not  be  placed 
in  the  tables  of  rational  feeding  of  animals,  such  as  are  laid  down  by  the 
German  expeiimenters,  for  it  would  appear  that  with  our  animals  and 
our  grasses,  together  with  other  conditions  existing  with  us,  the  above 
tables  may  require  some  material  modification  before  they  are  found 
adapted  to  this  country. 

ANALYSES  OP  PEED  STUPFS. 

In  connection  with  Professor  Sanborn's  experiments  previously 
alluded  to  several  feed  stufis  have  been  analyzed  and  are  given  here. 

Tabbe  EL— Feeding  material  from  J.  W.  Sanborn,  Hanover,  if.  JET. 


Serial  number. 

829. 

880. 

880. 

88L 

832. 

862. 

368. 

861 

865. 

866. 

1 

i 

! 

Harns  mangel* 

i 
i 

t 

I 

Yellow  ooTiL 

1 

j 

2 

e 

■i 

J 

5 

1 
a 

1 

1 

1 

I 

1 

Water 

8.90 
a  30 
15.89 
10.07 
4.00 
48.76 

7.00 

01.86 

L07 

.51 

4,06 

"is!  is 

6.29 
50.16 

11.10 
6.30 
5.K4 
50.41 
10.10 
16.25 

2.60 
.47 
18.1 

9.20 
2.60 
.87 
66.66 
18.21 
2.44 

.89 

.08 

20.5 

"io.'85* 
L74 

9.86 
L92 
4.68 
7a  86 
2.88 

10.86 

1.74 

7.88 
1.79 
3.92 
71.18 
6.68 
9.10 

L46 

7.62 
6.88 
14.54 
15.68 
8.18 
47.60 

7.62 

6.63 

Aah 

5.77 

Fat  

3.16 

N.  freeextraet 

44.26 

Crude  fiber 

.91     11.12 
1.67  ,  19.28 

.261  i  3.064 
.180     1.846 
50.7       50  T 

85.21 

Crude  albumen 

5.08 

Total  nitrogen..—. 

KnmriKvmiii^td  w 

.81 
.14 

Per  cent,  of  N.  ae  non-alb. . . 

17.8 

i. 

They  present  the  ordinary  composition  of  such  materials  as  are  fed 
in  most  parts  of  our  country.  The  large  percentage  of  non-albuminoid 
nitrogen  usually  found  in  root  crops  is  present  in  the  mangel. 


IMPROVED  YELLOW-EYED  BEAKS  AND  PODS. 

Professor  Sanborn  collected  during  the  summer  of  1881  a  number  of 
samples  of  this  liean,  with  its  pods,  illustrating  its  different  stages  of 
development    The  analyses  are  presented  in  the  following  table: 
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Serial  number. 


m    335 


837 


Ml 


MS 


fit 


i 

I 
1 


3M 


MS 


Pod* 


I 


i 

1 


irtngi  freight  of  boon 
Water 

I?.::::::::::-:™:::: 

H.  free  extract.......... 

Crude  fiber 

Albwmtiwlde a. 


Total  nitrogen ! 

Hon-albaminoa*  nitrogen  | 
Per  cent  of  X.  m  non-alb. , 


Dextrine  or  gum.. ...... 

Sugar*  and  extraet 

Starch,  or  equivalent . . . 
N.  free  extract 


Xltrogen 

Insoluble 

Soluble  in  water 

Soluble  in  80  per  oent.  alo. 
Xon-albuminoua  nitrogen 
Total  aoluble .7 


5.60; 

L76, 

616©, 

3.401 

20.86 

4.42 

17.2  , 

10. 80* 


.2*      .38      .00* 


.51. 


4L72 
5150, 


6.00 
6.00 
LOO 

58.48 
8.26! 

25.  Wj 

8.72 
.50' 
13-4  : 
\ 
6.05 
4.87 
47.50 
58.48; 


4.20  4.50' 
4.70!  4.50^ 
2.40:    2.43! 

6X40  57.661 
8.50     2.00: 

28.80  28.02. 

3.52!    4.12 

.56      .56 

16.0     18.5 

5.38    4.78 

4.18     4.30, 

51. 84!  48.44 

61.40,  57.65, 


6.30 
4.20 
2.80 

50.45 
8.00 

2C75j 

3.64; 
16.2  J 


6-00i  8,50  tlO  7.50 
8.80.  a 80  8.10  6.40 
1.83,    1,04    1.46!    i.j« 

50.15  47.56.  50.47  50.28 
3.48  10.53;  26.08J  22.16 

26.08,  13.68     6.81     3.50 

3.60     2.18;    LOO 
.671    1.31;      .45}      .06 
18.2  160.1     4L2     10.7 


&65|  10.40  14.60  15.50  16.00 


8.70 
708 
L33 

52.08! 

26.19 
3.881 


.201 
82.3 


•.» 

7.70 

2.6* 

66.57 

24.161 

"I 

.46*' 

.06> 

18.3  I 


7.60 
7.J8 
LM 
58.74 


3.50 


-U 
1*7 


15.03'  14.30 
6.06J     5.00 


5.81!    4.00     8.5ft    4.03     L501    2.8K     .   .. 

5L60i  46.41!  28.12  30,04  42.2*  34.13.  88.51   80.44 
50.45  50.15,  47.58  50.47  50.28,  62.88J  58,57,  56.74 

i  I 


4.18    8.58J    3.331*  3,*74  *  3*10   "3.531 


.88, 

.Mi 


50J     'TO 


45; 
.30 

.501 
.84, 


.16 
.84 
.67 
.60 


The  conclusions  derived  from  the  determination  are  not  of  as  great 
value  as  they  might  have  been  under  a  different  method  of  oolleetion, 
owing  to  the  fact  that  in  the  younger  pods,  the  beans  not  having  been 
shelled  immediately,  the  one  nearest  the  stem  had  continued  to  grow  at 
the  expense  of  the  nutrients  of  the  pod  after  separation  from  the  plant, 
causing  the  formation  often  of  one  large  and  well -formed  bean  among  a 
number  of  extremely  small  ones. 

The  tables,  however,  present  to  a  certain  extent  the  movement  of  the 
nutrients  through  the  pods  to  the  beans.  The  presence  of  such  a  con- 
siderable amount  of  non-albuminoid  nitrogen  is  somewhat  unexpected 
in  the  beans  themselves,  but  various  experiments  seem  to  show  that 
there  is  a  portion  existing  without  doubt  in  that  form. 

The  average  weight  of  the  beans  is  given  in  grams,  and  it  may  be 
added  that  the  soil  upon  which  they  grew  was  a  heavy  clay. 

JJULYSES  OF  VEGETABLES. 


A  collection  of  several  vegetables  from  the  Washington  market, 
grown  in  the  surrounding  country,  has  furnished  the  following  results: 
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The  marked  points  are  the  large  amount  of  ash  in  the  leaves  of  the 
beet  and  carrot,  as  well  as  of  nitrogen  in  the  same  plants,  and  in  the 
onion  and  cabbage.  While  there  is  quite  a  large  proportion  of  non- 
albuminoid  nitrogen  in  all  the  vegetables,  it  is  remarkable  that  in  the 
onion  it  should  rise  as  high  as  seventy-five  per  cent  of  the  total  mifcro- 
gen  present  The  analyses  of  the  green  apples  were  made  at  two  stages 
of  growth ;  the  first  when  the  fruit  was  from  1 J  to  2  inches  in  diame- 
ter and  averaged  20  grams  in  weight,  and  the  second  when  it  was  be- 
ginning to  redden  and  the  pieces  were  from  2£  to  3  inches  in  diameter. 
At  the  latter  point  it  will  be  noticed  the  non-albuminoid  nitrogen  dis- 
appears. An  examination  of  the  apples  at  the  first  period  at  which  they 
were  collected  showed  that  they  contained  a  large  amount  of  fttarch, 
having  a  very  email  round  grain,  a  portion  of  which  was  easily  sepa- 

'   "        '  "  "  '        The  ■  '  


rated  from  the  expressed  mice.  The  jnioe  at  this  time  had  a 
gravity  of  1.045,  contained  12.39  per  cent  of  solid  matter,  of  which  SJ65 
per  cent  was  glucose  and  2.20  per  cent  sucrose.  The  free  acid  as  malic 
amounted  to  1.8,  per  cent  of  the  juice.  After  fermentation  for  two 
weeks  the  free  acid  calculated  as  acetic  had  reached  2.82  per  cent 

Unfortunately,  there  was  no  opportunity  to  examine  the  apples  more 
closely  at  the  second  collection. 

The  ether  extract  in  all  the  analyses  given  in  the  preceding  table  cos- 
tains,  of  course,  in  addition  to  the  fat  and  oil,  the  free  acid  and  much 
of  the  coloring  matter  of  the  fruit  or  vegetable,  as  may  be  seen  in  the 
following  more  extended  examination  of  the  blackberry: 

Aah 5.20 

Ether  tKtract 18.79. 

Insoluble  in  alcohol..... 8.6*8 

8oiuble  in  alcohol 10. 11 

Insoluble  in  water 1*94 

Soluble  in  water ^. 8.17 

Acid  ae  malic 74 

Undetermined  color,  <fcc 7. 43 

80  per  cent,  alcohol  extract 25.35 

Insoluble  in  water 2.17 

Soluble  in  water 23.18 

Sugar 11.50 

Organic  salts,  dec —.  10.37 

Soluble  nitrogen  substance „ 1. 31 

Water  extract : 

Gum  and  pectin 10.96 

Acid  extract 11.34 

Fiber 22.19 

Albumen d.77 

100.59 
WHEAT. 

At  the  meeting  of  agriculturists  held  at  the  department  during  the 
past  winter,  Prof.  A.  E.  Blount,  of  the  Colorado  Agricultural  College, 
presented  a  paper  upon  the  cereals,  and  in  it  gave  an  account  of  his 
experiments  with  wheat,  and  his  success  in  improving  by  selection,  and 
in  producing  new  varieties  by  crossing,  illustrating  the  same  by  forty 
samples  of  the  wheat  which  he  had  grown.  On  his  departure  the  sam- 
ples were  left  at  the  department  for  analysis,  and  the  results  are  tabu- 
lated in  the  accompanying  tables. 

The  methods  which  were  employed  in  analysis  were  those  described 
in  the  report  for  1879.  The  specific  gravity  was  taken  on  portions  of 
ten  grams  of  the  grain  in  water,  in  a  pyknometer,  and  may  be  a  trifle 
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too  low,  owing  to  absorption  of  water  by  the  grain,  bat  the  filling  of 
the  pyknometer  with  water  was  done  very  quickly,  and  after  that  was 
accomplished  absorption  produced  no  error. 

The  weight  of  100  grains  is  of  course  a  function  of  two  qualities,  size 
and  density,  and  the  specific  gravity  being  known,  an  idea  of  the  size 
may  be  derived  from  their  weight 

The  fresh  gluten  was  determined  by  kneading  twenty  grams  of  the 
finely-powdered  wheat  with  from  twelve  to  fifteen  cubic  centimeters  of 
a  saturated  solution  of  gypsum,  the  dough  being  allowed  to  stand  an 
hour  or  more,  and  then  carefully  kneaded  in  water  in  a  porcelain  dish, 
changing  the  water  from  time  to  time^  and  slowly  pouring  oft  that  con- 
taining the  suspended  starch.  This  is  readily  accomplished  in  almost 
all  cases,  but  at  times  a  wheat  of  more  than  two  years  of  age,  or  having 
little  gluten,  is  difficult  to  manage  in  order  to  keep  the  gluten  itself 
from  washing  away.  In  such  a  case  longer  standing  of  the  dough  is 
advantageous. 

The  ufrtsh  glutenf9  pressed  as  free  from  water  as  possible,  was  weighed 
and  allowed  to  dry  for  a  week  at  about  &>9  0.,  after  which  it  is  again 
weighed  as  "dry  gluten." 
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The  following  history  is  given  of  the  origin  of  the  various  wheats  and 
the  treatment  to  which  they  have  been  submitted,  and  some  remarks 
upon  the  crossing  of  the  several  so-called  hybrids  in  Professor  Blount's 
own  words: 

Blount's  Hybrid  No.  10,  a  cross  of  the  New  York  tfeihl  upon  Virginia  Golden  Straw. 

Blount's  Hybrid  No  15,  a  cross  of  the  Sonora  upon  Lost  Nation. 

Blount's  Hybrid  No.  16,  a  cross  of  the  Improved  Fife  upon  Russian. 

Blount's  Hybrid  No.  17,  a  cross  of  the  Odessa  upon  Sonora. 

Blount's  Hybrid  No.  18,  a  cross  of  the  Australian  Club  upon  Improved  Fife. 

Blount's  Hybrid  No.  19,  a  cross  of  the  Improved  Fife  upon  Oregon  Club. 

Blount's  Hybrid  No.  20,  a  cross  of  the  Oregon  Club  upon  Sonora. 

(The  first-named  variety  in  the  list  is  the  father,  the  second  the  mother.) 

These  hybrids  are  but  two  years  old,  and  henoe  have  not  become  "  fixed/  I  crossed 
them  in  order  to  make  the  offspring  better  in  quality  and  quantity,  for  both  farmer 
and  miller. 

The  objects  attained  by  crossing  wheats,  or  hybridization,  as  it  is  improperly  called, 
are  manifold.  It  improves  the  plant  in  various  ways.  It  makes  it  more  vigorous ;  less 
liable  to  the  attaoksof  vegetable  parasites;  the  straw  is  stiffer,  better  glazed  and 
more  healthy ;  the  leaves  better  feeders  as  well  as  the  roots ;  the  glumes  are  more 
compact  and  better  filled ;  the  heads  longer,  and  fertilization  takes  place  much  more 
surely  and  successfully. 

Second,  it  improves  the  grain;  makes  it  more  plump,  heavier,  harder,  consequently 
better  suited  to  milling  purposes ;  the  bran  is  made  thinner,  more  free  from  fluff  and 
cellulose— the  two  obstacles  that  interfere  so  materially  with  milling;  the  grain  is 
entirely  transformed,  being  made  to  contain  more  or  less  gluten,  starch,  and  other 
elements  that  make  good  flour.  The  whole  operation  is  very  similar  to  breeding 
stock. 

The  experimenter  must  thoroughly  understand  the  entire  vegetable  and  physiologi- 
cal struoture  of  both  wheats  before  he  can  make  a  cross  or  an  improvement  on  either 
parent. 

An  examination  of  the  table  of  analysis,  for  instance,  will  show  success  and  failures 
in  my  work.  A  success  cannot  always  be  made  the  first  trial  nor  the  second.  The  ex- 
perimenter is  compelled  to  cross  and  recross  again  sometimes,  in  order  to  make  a  wheat 
that  will  suit  both  farmer  and  miller.  Take  Hybrid  No.  18,  for  instance.  It  is  a 
failure,  so  far  as  being  fit  for  the  mill  is  concerned.  Whv  T  Because  the  per  cent,  ot 
gluten  is  very  much  less  than  that  of  its  mother  (1423— Improved  Fife),  and  but  lit- 
tle, very  little,  higher  than  that  of  its  father  (891— the  Australian  Club).    Had  ft 
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been  11.57  percent,  or  the  average  of  both,  or  more,  there  might  have  been  a  chance 
of  making  it  a  success.  Oue  more  trial  (the  third)  will  settle  the  question  whether 
or  not  it  is  worthy  to  be  placed  among  the  standards.  So  far  as  it  is  a  success  or 
failure  for  the  farmer  remains  yet  to  be  determined.  Many  wheats  are  splendid  in  the 
field  and  are  no  manner  of  account  in  the  mill,  and  rice  verta. 

Please  notice  No.  19  in  the  table.  The  father  wheat  (Improved  Fife)  contains 
14.23  per  cent  of  gluten,  the  mother  (Oregon  Club)  10.06  per  cent. ;  average,  12.14  per 
cent^;  exactly  the  per  cent,  that  No.  19  contains.  Now,  both  these  parent  wheats  ase 
good  for  both  farmer  and  miller,  and  I  have  reason  to  conclude  that  this  offupridg 
will  be  better  than  either  parent  when  it  becomes  "  fixed."  It  is  now  only  two  years 
old  aud  will  not  become  fixed  or  a  standard  until  next  year. 

HI8TDRT. 

The  Black-Bearded  Centennial  came  originally  from  New  Sonth  Wales.  It  is  prob- 
ably the  heaviest  wheat  known,  74  pounds  per  struck  bushel.  It  is  an  enormous 
feeder  and  an  enormous  yielder>  2  ounces  producing  last  year  25  pounds  6  ounces. 
From  the  table  it  cannot  be  said  to  be  a  good  milling  wheat. 

It  has  the  finest  head  and  kernel  of  any  I  have  ever  handled  or  seen.  It  took  the 
first  premium  for  being  the  heaviest  in  New  York  last  August  over  two  or  three  thou- 
sand competitors— average  head  weighing  107  jrraius  troy,  while  the  next  heaviest 
weighed  92,  making  the  Black-Bearded  Centennial  15  grains  troy  heavier  than'  any 
other's  average  head. 

The  Eldorado  is  an  improvement  on  the  old  Egyptian  wheat,  otherwise  called  Pha- 
raoh's wheat.  Seven-headed  wheat,  Mommy  wheat,  <foc  In  this  county  (Larimer)  it 
has  produced  90  bnshels  per  acre. 

The  White  Mexican  ra.  White  Siberian  originally  came  from  Siberia,  in  Asia.  It 
has  held  its  own  more  tenaciously  than  any  of  the  standards.  It  Is  whiter  and  lighter 
than  it  was  ten  years  ago,  but  the  table  shows  it  to  be  the  best  milling  wheat  when 
improved  (as  I  have  improved  it  in  the  last  three  years)  of  all  the  thirty-two.  For 
the  farmer  this  variety  is  not  profitable  to  raise,  from  the  fact  that  the  straw  is  very 
weak  and  rusts  badly  on  all  the  soils  where  there  is  the  least  dampness  or  too  much 
alluvial  matter  in  the  soil. 

The  Judkin  is  a  Pennsylvania  wheat,  and  cornea  as  one  of  the  best  winter  varieties. 
I  turned  it  into  a  spring  wheat  three  years  ago,  since  which  time  it  has  proved  to  be 
among  the  best.  It  produces  a  little  more  grain  in  weight  than  straw,  and  yields 
over  320  from  one.  Its  color  is  red,  and  remarkably  uniform.  It  has  a  strong,  stiff 
straw,  a  little  too  long,  and  has  good  milling  properties. 

While  the  Australian  Club  exhibits  poor  milling  properties  in  the  table,  it  is  one  of 
the  most  prolific  and  successful  varieties  for  the  farmer.  It  produced  416  from  one 
last  year,  and  has  straw,  color,  and  grain  that  can  hardly  be  excellent.  It  came  from 
Australia,  but  is  no  kin  to  the  nard  and  sort  Australian  wheats.  It  is  hard,  and  has  a 
large  amber  kernel. 

The  White  Fonntain  comes  to  me  from  Montana.  I  have  raised  it  but  one  year.  It 
yields  abundantly— 404  from  one;  has  a  stiff,  strong  straw ;  does  not  rust,  aad  ripens 
evenly.  The  table  shows  its  milling  properties  to  be  good.  I  received  101  pounds 
from  four  ounces  sowing.    It  is  a  smooth,  white  wheat,  of  great  value. 

Perfection  was  received  last  year  from  Palestine  under  a  variety  of  names.  Half 
ounce  produced  six  pounds  of  grain  and  seven  of  straw.  The  straw  is  coarse,  strong, 
and  stiff;  the  grain  is  large,  white,  and  uniform  in  color.  Its  milling  prqperties  are 
fajr.  It  does  not  appear  to  be  subject  to  rust  or  smut  in  this  climate.  On  the  whole, 
it  is  a  good  wheat  for  the  farmer  ami  miller. 

The  Knssian  came  to  me  from  Moscow  three  years  ago^  Three  years'  test  makes  it 
one  of  the  best  red  wheats  I  have.  It  has  one  failing — shelling  too  easily  when  cnt 
too  ripe.  Aside  from  this  fault,  it  commends  itself  to  every  farmer,  and  especially  to 
the  miller.  As  its  flour  is  of  the  best,  it  produced,  first  year!  76  from  one;  second 
year,  172  from  one;  third  year,  443  from  one. 

Rio  Grande  is  the  best  of  all  the  bearded  varieties  I  have  for  millirg.  Like  the 
Russian,  it  shells  badly,  being  c'ad  with  but  a  single  glume.  Sometimes  the  grain 
grows  without  any  natnral  covering  at  all.  I  have  crossed  it  upon  the  Chaniplain, 
the  effect  of  which  has  given  every  kernel  in  the  oftspriug  its  proper  amount  of 
clothing,  two  glumes,  two  palets,  and  two  lodicnles. 

The  Touzelle  was  obtained  from  France.  It  is  the  finest -looking  of  all  the  French 
bearded  wheats.  It  improves  rapidly  by  selection  and  cultivation.  First  year  it 
produced  66  from  one:  second  year  it  produced  128  from  one;  third  year  it  produced 
480  from  one.  As  will  be  seen  in  the  table,  it  is  not  yet  a  good  milling  wheat,  from 
the  fact  that  it  is  destitute  of  the  proi>er  per  cent,  of  gluten. 

The  German  Fife  came  from  Saxony,  and  has  been  tested  on  these  grounds  but  one 
year.  In  all  respects,  as  the  table  and  the  experiments  made  with  it  here  shows,  it  is 
unexcept  ion  ally  one  of  the  best  wheats  grown  anywhere.    It  is  not  handsome,  but 
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very  strong,  and  a  good  one  for  both  farmer  and  miller.  It  is  a  bearded,  red  variety, 
strong  straw,  with  grain  well  proteoted.  One  ounce  produced  seven  pounds  grain 
and  eight  of  straw — 112  fold. 

The  Oregon  Club  has  been  a  mnoh  better  wheat  than  it  now  is.  Its  milling  prop- 
erties have  greatly  deteriorated  by  bad  selection,  or  no  selection.  It  is  prolific,  never- 
theless, producing  this  year  480  from  oue.  There  are  two  evils  that  attend  this  wheat ; 
it  will  rust  in  damp  seasons  and  low  soils,  and  the  heads  break  off  badly  in  harvesting 
if  permitted  to  get  too  ripe.    1  obtained  seed  from  Oregon. 

The  Sonora  sells  readily  for  seed  aud  floor.  8ome  millers  do  not  like  it,  and  some 
farmers  won't  raise  it.  It  is  really  a  good  wheat  if  milled  properly  and  cultivated 
witlrHome  care.  I  hate  raised  it  for  three  years.  The  first  year  it  produced  56  from 
one,  the  second  year  it  produced  110  from  one,  the  third  year  it  produced  448  from  one. 
It  came  from  Mexico,  below  the  Gulf  of  California. 

The  Improved  Fife  commends  itself  to  every  one  who  has  seen  and  raised  it  So  far 
as  the  farmer's  interests  are  concerned,  it  will  pay  him  to  make  use  of  it.  It  has  for 
three  years  exhibited  no  failing  whatever.  The  table  shows  it  to  be  of  the  best  mill- 
ing properties.  It  is  an  improvement  on  the  old  Saxon  Fife.  The  first  year  it  pro- 
duced 56  from  one,  the  second  year  it  produced  126  from  one,  the  third  year  it  produced 
416  from  one  on  these  grounds. 

The  Lost  Nation  is  an  old  "stand-by"  in  the  Eastern  States.  Seed  was  sent  me 
three  years  ago  from  Chester  County,  Pennsylvania,  and  the  three  tests  I  have  given 
it  show  it  to  be  an  excellent  variety  for  the  farmer,  and  the  table  shows  it  to  be  a 
pretty  fair  milling  wheat.  The  first  year  it  produced  76  from  one,  the  second  year 
it  produced  96  from  one,  the  third  year  it  produced  352  from  one. 

Although  Pringle's  Hybrids  Nos.  4  and  6  exhibit  fair  milling  properties  in  the  table, 
they  are  not  profitable  for  the  farmer  on  account  of  one  failing — both  shell  so  badly 
while  being  nar vested  that  the  farmer  loses  three  or  four  bushels  per  acre.  These 
eame  from  Vermont. 

The  Clawson,  from  Pennsylvania,  is  so  widely  known  it  is  hardly  necessary  to  notice 
anything  pertaining  to  it,  except  the  results  that  have  been  obtained  on  these  grounds 
for  three  years.  It  is  a  winter  variety,  and  almost  absolutely  refuses  to  be  trans- 
formed into  a  spring  wheat.  It  has  done  well,  and  oommends  itself  to  the  former  for 
being  very  prolific  and  free  from  almost  all  diseases  and  accidents.  The  first  year  it 
produced  68  from  one,  the  second  year  it  produced  136  from  one,  the  third  year  it  pro- 
duced 544  from  one.  The  straw  is  strong,  well  glazed,  and  never  falls.  The  heads 
are  remarkably  long,  and  always  well  filled.  It  does  not  "  kill  out"  in  the  winter,  but 
grows  well,  and  is  green  all  the  time,  no  matter  how  cold  it  is. 

The  Hedge  Bow  White  Chaff  is  properly  named.  From  what  source  it  came  I  am 
unable  to  say.  It  shows  fair  milling  properties,  and  so  far  as  beiug  profitable  in  the 
field  there  is  no  doubt.  The  straw  is  coarse,  stiff,  and  rough,  and  tne  chaff  holds  its 
In  as  tenaciously  as  an  old  animal  does  its  prey ;  in  fact,  it  is  so  hard  to  thrash  that 


it  is  an  utter  impossibility  to  clean  it  thoroughly.  It  is  a  good  variety  to  cross  with 
a  finer  wheat  that  shells  easily.  Hedge  Row  Red  Chaff  is,  in  all  resneots,  like  the 
other,  with  the  exception  of  the  color  of  its  chaff  and  grain.  White  Chaff,  so  called 
because  its  head,  when  repining,  fairly  glistens  in  the  snn,  has  several  names.    It  is 


graii 
it  is 


a  bearded  variety  and  prolific,  producing  more  than  40O  from  one  Triticum.  I  received 
from  Samara,  on  the  Volga  River,  last  year.  It  was  the  poorest  looking  wheat  1  had 
ever  seen.  The  table  shows  it  to  be  above  medium  for  tne  mill,  and  one  season  here 
proves  it  to  be  excelled  by  but  few.  It  produced  as  much  grain  as  straw,  and  yielded 
192  fold. 

The  Durum  and  Doty  came  from  Saratov,  Russia,  last  year.  One  test  proved  but 
little  as  to  their  merits. 

The  Meekins  came  from  St.  Petersburgh,  and  commends  itself  to  the  farmer  and 
miller. 

My  No.  10,  a  cross  of  the  New  York  Delhi  upon  the  Virginia  Golden  Straw,  now 
three  years  old,  is  "fixed"  and  so  far  olaims  the  attention  of  all  who  see  the  grain  or 
straw.  Its  milling  properities,  as  seen  in  the  table,  speak  for  themselves.  It  has  a 
stiff;  strong  straw,  has  not  rusted  at  all,  and  the  head  is  one  of  the  finest  and  largest 
known.  Over  100  grains  are  found  in  a  large  proportion  of  them.  The  wheat  eame 
from  but  one  kernel  planted  in  1880.  The  one  kernel  produce*  the  first  year  five  good 
heads,  containing  in  all  474  kernels.  These  I  planted  again  in  1881,  and  I  have  now 
thirty  pounds  or  more,  which  will  produce  at  least  50  to  100  bushels  by  careful  sowing 
and  cultivation. 

All  these  remarks  and  statistics  are  made  with  reference  to  this  climate  and  locality. 
They  may  or  may  not  apply  to  other  sections  and  other  States.  All  these  wheats  have 
been  improved  by  selection  and  crossing,  cultivation  and  irrigation,  under  different 
tn-atment.  In  this  as  well  as  in  different  soils  and  climates  they  might  do  better  or 
they  might  do  worse. 

I  am  convinced  that  wheats  that  are  made  on  the  ground  where  they  are  to  be  raised 
will  do  much  better  in  every  respect  than  such  as  may  be  imported. 

36  AG 
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Professor  Bkmntfe  description  of  his  attempts  and  their  resultarehows 
how  much  there  is  to  be  done  in  this  country  in  the  improvement  of 
seed  by  selection  and  fixing  of  new  varieties.  There  is  no  variety  in 
the  list  analyzed  which  was  not  easily  improved  in  yield,  and  probably 
also  in  quality,  by  selection  and  careful  dultivation  for  a  few  years. 
That  the  quality  of  Professor  Blount's  wheats  is  above  that  of  ordinary 
wheats  is  shown  in  the  following  table  of  averages : 

AterwoompoHHontfwktrt  of  North  America.  * 


Winter. 

Opting. 

Hi 

ST8 

m 

n 

Hi 

Water • •••••.. 

8.89 

142 
7a  40 

J.58 
13.40 

8.78 
1«7 
2.22 

74.87 
L48 

10.86 

10.88 

L70 

I     75.  W 
1171 

8.98 

A»b 

173 

on 

i        lit 
<       73L17 
t         L7» 

Starch 

Fiber 

1S.fi 

J5.84 
11.18 

1182 
8.23 

1147 
140 

*« 

Lowest  albumen 

Although  the  number  of  analyses  of  wheat  made  in  this  country  is 
very  small,  they  will  serve  to  show  the  immense  opportunity  which  we 
have  for  improvement 

Wolff  gives  the  following  as  the  average  composition  of  German 
wheat : 

Water H.4 

ABh 1.7 

Fat 1.5 

N.  free  substance 06.4 

Crude  fiber S.0 

Crude  albumen 13.0 

It  agrees  with  the  composition  of  Professor  Blount's  wheat  as  far  as  the 
most  valuable  constituent,  albumen,  is  concerned,  but  beyond  that  the 
Colorado  wheat  is  superior,  having  more  fat  and  less  fiber,  very  much  as 
we  have  seen  to  be  the  relations  of  the  German  and  American  grasses. 
The  lower  amount  of  water  in  our  wheats  is  probably  to  be  explained  by 
more  thorough  desiccation  of  the  small  samples  which  have  been 
analyzed. 

As  it  has  become  the  custom  to  judge  from  the  amount  of  gluten  in 
a  wheat  as  to  its  value  and  milling  properties,  it  is  advantageous  to 
consider  what  this  determination  represents. 

The  nitrogenous  constituents  of  the  wheat,  not  including  the  outer 
husk,  which  does  not  appear  in  flour,  are  four  in  number,  possessing 
different  solubilities,  by  means  of  which  they  may  be  separated.  What 
is  done  in  determining  the  amount  of  gluten  in  a  wheat  is  to  Wash  away 
all  the  husk  or  bran  and  starch  by  means  of  water,  as  Well  as  that  por- 
tion of  the  nitrogenous  constituents  which  is  soluble  in  water.  What 
is  left  is  called  gluten,  and  consists,  in  addition  to  certain  impurities 
which  escaped  washing  away,  of  the  four  principal  uitrogfenons  sub- 
stances in  the  wheat.  Thev  are  called  by  Ritthawen,  OUadln,  tiliUen 
casein,  Gluten-Fibrin,  and  Mucedin.     Their  relative  proportion  varies 
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in  different  wheats,  and  it  is  upon  this  as  well  as  upon  the  amount  of 
gluten  that  the  properties  of  the  wheat  depend. 

As  the  greater  portion  of  the  albamenoid  substances  are  contained  in 
the  gluten,  the  amount  of  the  latter  must  be  dependent  on  the  amount 
of  nitrogen  in  the  wheat  This  determination  is  one  that  is  easily  made 
in  the  laboratory,  so  it  is  of  importance  to  see  what  the  Average  rela- 
tion of  nitrogen  to  gluten  is. 

The  determinations  which  we  have  made  with  Mr.  Blount's  wheats 
are  tabulated  below  in  the  order  of  their  nitrogen  content,  and  it  is 
evident  that  in  a  general  way  the  Amount  of  gluten  is  proportional  to 
the  amount  of  nitrogen. 


Btok  ttonbtt. 

Total  nitro- 

Dty  gluten. 

Moist  glu- 
ten. 

Dry-motet 
gluten. 

to  nitrogen. 

744 

1.88 
1.88 
1:88 
1.70 
1.88 
L96 
1.96 
1.96 
L96 

too 

2.02 
2.07 
2,07 
2.07 
2.16 
2.16 
2.18 
2.18 

8.99 
11.19 

8.91 

11.38 
1L74 
12.10 
10.06 
12.14 

mo4 
10.74 

11.23 
10.69 
1L83 
10.90 
1L88 
1L93 

36.91 
82.92 
25.00 
25.23 
23.80 
32.24 
35.22 
33.59 
28.92 
86.94 
28.31 
32.22 
29.52 
30.14 
34.78 
33.05 
34.16 
85.15 
84.01 
34.32 

S. 
8. 

f. 

(?) 

i 
jp 

H. 
M. 
H. 
H. 
H. 
M. 
H. 

37.1 
34.0 
37.8 
35.3 
88.7 
35.3 
33.3 
36.0 
34.8 
32.8 
37.6 
33.3 
88.0 
35.5 
84!  0 
83.9 
34.8 
33.9 
35.6 
88.1 
34.0 
35.8 
84.9 
34.1 
33.9 
_    37.4 
•    35.3 
"      37.7 
85.8 

m 

36.0 

5.31 

721 

6.48 

728 

5.95 

731 

4.97 

727 

4.77 

720 — 

5.81 

725 

a  oo 

730 

6.17 

788 

5.13 

724      

6.10 

728 

5.26 

723 « 

741 

5.19 
5.41 

74<j 

5.16 

742 

5.63 

736 

5.04 

5.45 

733..... .................... ......... 

5.47 

745 

2.18 

12.11 

5.55 

748 

2.18 
2.21 
2,24 
2.24 
2.27 
2.27 

IS 

IS 

2.44 

13.08 
14.83 
11.37 
12.52 
12.07 
11.83 
12.18 
12.84 
14.45 
12..06 
13.51 

6.00 

720        ..     .................-*....... 

42. 12  i  ft) 

6.49 

747 

750 * 

32.24 
85.81 
35.36 
34.86 
32.41 
86.01 
38.33 
83.69 
37.54 
36.61 
sa  47 

3. 
8. 

1 

8. 
S. 
8. 
H. 
H. 
8. 
H. 

5.08 
5.58 
5.31 

739 

5.19 

734 

5.23 

7S::::::::::::::::::::"::»::::!": 

5.25 

737 

6.00 

743 

494 

749 

5.54 

751 

2.44 

13.83 

5.66 

740 : 

2.55  |           14.23 

158 

2.14              11.74 

33.12 

35.5 

5.49 

g. 

From  an  average  of  all,  it  appears  that  the  dry  gluten  id  5.49  times 
the  nitrogen,  with  extremes  of  6.49  and  4.77,  and  the  average  amount 
of  dry  gluten  11.74  per  ce&t  Bitthansen  found  from  the  examination 
of  thirty-eight  wheats  that  the  gluten  was  5.64  times  the  nitrogen,  and 
the  average  content  of  gluten  was  14.38  per  cent.  These,  however, 
included  many  spring  wheats,  which  are  much  higher  ill  gluten  than 
winter  varieties. 

The  name  gluten  has  been  the  cause  of  great  confusion  in  the  English 
language,  having  been  applied  to  that  portion  of  the  nitrogenous  sub- 
stances in  the  wheat  extracted,  as  has  already  been  described;  and, 
again.  When  spelled  gluttn.  to  that  portion  of  the  gluten  which  we  have 
called  after  itittbausen  Qliadin.  It  will  be  well,  then,  to  remember 
that  gluten  corresponds  to  the  German  Kleber,  and  consists  of  four  dis- 
tinct substances,  while  the  name  glutin  is  better  replaced  by  Qliadin. 
Another  very  serious  error  has  arisen,  and  had  a  large  circulation  of 
late,  in  the  opinion  that  all  the  gluten  of  the  wheat  is  in  the  husk,  and 
that  the  modern  methods  of  milling  were  preparing  a  flour  more  and 
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more  poor  in  this  substance.  This  report  has  even  been  published  in  a 
medical  journal.  Every  miller  probably  understands  that  the  modern 
improvements,  instead  of  diminishing  the  amount  of  gluten,  would,  if 

Snything,  tend  to  increase  it,  or  certainly  to  furnish  a  more  valuable 
bur.    From  the  previous  explanation  and  discussion  of  the  matter  this 
must  be  plain  to  alL 


CORN  AND  SORGHUM  AS  FODDER  PLANTS. 

The  attention  which,  during  the  last  few  years,  has  been  given  to  the 
ensilage  of  corn  and  sorghum,  and  the  large  amount  of  discussion  which 
has  taken  place  as  to  which  was  preferable,  dried  corn  fodder  or  that 
which  has  been  packed  in  silos,  seem  to  make  a  thorough  investigation 
of  the  subject  both  from  a  theoretical  and  practical  point  of  view  neces- 
sary. 

Among  the  questions  which  arise  in  either  method  of  preserving  corn 
and  sorghum  for  feeding  is,  What  is  the  proper  time  for  cutting,  and 
which  crop  is  the  best  as  far  as  composition  is  concerned  t  The  follow- 
ing analyses  have  been  made  as  a  contribution  to  our  knowledge  of  the 
subject: 

Tabl*  XUl.—Bgyptia*  Sugar  Corn,  planted  April  30, 188L 
8TALK8. 


• 

i 

si 

i 

i 

\ 

3 

« 

i 
t 

i 

s 

a* 

>» 

•a 

§ 

DEVELOPMENT. 

H81ght  •  •  ........  a  .f^......  .........  mi  ■  .»  . 

Diameter *• 

Total  weight.. ........••....••..■.... ...... 

2.5 

.8 

126.3 

89.8 

56.4 

2.8 
1.1 

349 

219 

130 

4.5 
1.0 
666 

488 
218 

7.0 

1.2 

1242 

960 

216 

66 

7.2 
1.2 
1097 
585 
468 
44 

8.6 

Lt 

1037 

642 

430 

36 

9.0 
1.2 

%1378 

Weight  of  stalk 

618 

Weight  of  leaves..... .. .. ........ . ......... 

661 

Weight  of  top  ............................. 

26 

Weight  of  ear 

88 

Per  cent,  of  stalk  in  whole  plant...... 

65.3 

17.58 
3.51 
82.50 
2L42 
26.04 

4.01 

2.51 

62.6 

94.20 
LOS 
.20 
1.88 
1.25 
1.45 

6.26 

13.34 
4.00 
44.73 
20.57 
17.86 

2.78 
L70 
6L1 

94.10 
.79 
.24 
2.64 
1.11 
L02 

6.68 

9.74 
8.02 
56.43 

22.74 
9,07 

L45 
.75 
51.7 

92.60 

.72 

.22 

4.11 

L68 

.67 

77.3 

9.72 

158 

50.60 

27.01 

10.09 

1.61 

.99 

6L4 

91. 60 

.82 

.21 

4.25 

2.27 

.86 

~53.8 

9.09 

1.80 

61.20 

26.88 

11.68 

1.86 

L27 

68.6 

9L90 

.79 

.16 

4.46 

180 

1.00 

52.1 

6.58 

L68 

52.41 

31.29 

8.09 

1.29 
.85 
66.9 

88.86 
.76 

iff 

8.66 

.96 

44.9 

m                          DET  BUBSTAECE. 

Ash 

5.60 

Crude  f*t 

3.48 

U.  free  extract  ......•••......•••••..•....•. 

60.45 

Crude  fiber  .................. .............. 

20.04 

Crude  albumen..... .•••■••... 

4.48 

Total  nitrogen 

.71 

27on*albuin.notd  N  ......................... 

•  81 

Per  cent. of  If.  as  non-albuminoid 

48.7 

ORIGINAL  SUBSTANCE. 

Water ........•• ••«...•.... 

86180 

Ash 

.79 

Crude  fat 

49 

N.  free  extract  ............................. 

8.58 

Crude  fiber  ..*... 

8.6T 

.62 

*  Top  just  out. 


t  Anthers  not  out.  J  Anthers  out,  filling 


REPORT  OP  THE  CHEMIST. 

Table  XHL— Egyptian  Sugar  Com  planted  April  30,  18*1— Continued. 

8TALK& 


565 


* 

t 

! 

? 

t 

* 

1 

• 
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* 

•4 

I 
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DmELOFMEMT. 
Height 

9.2 

1.2 
1642 
675 
787 
78 
252 
15.0 

4.51 

2.75 
6L53 
26.08 

4.85 

.78 

.89 

50.0 

83.20 
.81 
.46 

10.84 

4.88 

.81 

10.2 
L6 
1722 
686 
864 
82 
180 
87.0 

5.87 

2.85 

66.72 

22.07 

2.90 

.48 

.29 

60.5 

80.20 

1.16 

.47 

18.21 

4.37 

.59 

10.0 
L2 
1068 
503 
800 
9 
166 
55.5 

4.97 
2.10 
67.87 
21.82 
3.74' 

.60 
.83 
55.0 

80.60 
.98 
.41 

13.07 
4.28 
.78 

9.5 
.9 
712 
809 

9.6 
1.1 

820 

371 

8.2 
1.3 
1000 
596 

9.2 

Diameter 

1.1 

Total  weight 

614 

Weight  of  stalk 

1  847 

Weight  of  leaves 

Weigbtof  top   

Weight  of  ear 

Per  cent  of  stalks  in  plant 

48.4 

3.54 
2.21 
64.13 
24.41 
5.71 

.91 
.58 
63.7 

79.20 

.74 

•     .46 

13.38 

6.08 

L19 

45.2 

6.94 

1.81 

56.29 

32.64 

2.32 

.87 
.13 
85.1 

79.70 

L41 

.87 

11. 42 

6.63 

.47 

59.6 

6.00 
3.76 
64.71 
18.71 
6.83 

1.09 

.55 

50.6 

76.70 
L40 
.87 

15.08 
4.86 
1.59 

56.5 

DBT  SUMTAXCS. 

Ask 

4.17 

Crude  fat .. .. 

1.64 

N.  free  *xtract 

59.18 

Crude  fiber    

32.13 

Crista  albumen 

2.88 

Total  nitrogen .... 

Hon  albuminoid  N 

.46 
.22 

Per  cent. of  N.  as  non*albuminoid 

47.8 

OSIOXXAL  SUMTAHCfi. 

Water 

74.80 

Aah     .. 

LOS 

Crude  fat 

.41 

14.91 

Crude  fiber 

8.10 

.78 

*  Silk  oat 


t  Bar  formed. 
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<* 

\ 
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DXVELOPiuurr. 
Per  cent. of  leaves  in  plant.. ......... 

44.7 

11.25 
4.50 
32.56 
28.84 
23.26 

3.72 

1.69 

45.4 

sa  20 
1.38 
.54 
3.84 
8.86 
2.74 

37.2 

10.16 
4.00 
40.60 
24.11 
19.13 

8.06 
L14 
87.3 

86.70 
1.35 
.53 
5.67 
8.21 
2.51 

33.2 

8.70 

17.4 

8.B7 

417 
10.12 

41.4 
10.22 

47.2 

a  83 

3.58 
52.69 
24.51 
10.39 

1.66 

.65 

89.2 

84.20 
1.40 
.57 
8.32 
3.87 
L« 

44.9 

4.62 
56.95 
21.96 

8.87 

L42 
.30 
2L1 

82.30 
L35 

.82 

laos 

8.*8 
L67 

50.0 
11.86 

28.1 

DRY  8UBSTA2CCK. 

A*h 

8.71 

Crude  fat 

3.51     3.64 
45.  Kl  46.96 
25.86  24.94 
10.12   15.79 

2.58     9.5a 

3. 44     4. 94 
46.25  45.48 
25.15  25.79 
15.04   13.57 

•t 
2.41     1-17 

4.  IS    3.08 

N.  fm» extract 

55.441  56.29 
20.481  24.06 

Crude  flWr 

Crude  albumen 

a  57     5.84 

Total  nitrogen 

L87 

.58 

423 

61.10 

.93 

Non-albuminoid  N   

Per  cent,  of  N.  aa  non -albuminoid 

ORIGIXAL  SUB8TASCB. 

Water 

L08 
4L8 

84.80 

.99 
39.1 

Uk  Alt 

LOO 
45.2 

86.60 

LOO 
46.1 

.25 
2619 

64.  SO 

Ann 

1.  C2       .92 
.53       .39 
6.97     4.98 
3.93     2.64 
2.45     1A7 

L36     L51 
.46      .73 
6. 20     6. 73 
8  87     3.82 
2. 01     S-  oi 

4.42     8.09 

Ciude  fat 

1.61     1.09 

N.  free  extract...... 

41.57  20.70 

Crude  fll>er 

7.97     8  55 

8.38     2.07 
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Table  XML—Bap***  Sugar  Corn,  planted  April  30, 1881— Continued. 

TOP& 


1 

i 

i 

•J 

o> 

2 

00 

i 
i 

! 

•5 

• 

< 

§ 

DEVELOPMENT. 

Per  cent,  of  tops  in  pleat •••........ 

13 

6.01 

4.41 

46.51 

S$ 

2.73 
1.18 
43.3 

77.70 

L12 

.96 

10.38 

a  oi 

8.81 

4.0 

• 

4.M 

h 

23.37 
15.97 

2.56 
.62 
34.3 

77.50 
Lll 
.86 

U.68 
5,26 
8.53 

6.5 

4.99 
5.30 
51.00 
1973 
18.43 

2.96 
L08 
3>5 

57.46 
2.13 
2.47 

21.72 
8.41 
7.87 

L9 

5.81 

3.59 

53.16 

27.33 

10.11 

L62 

.48 

29.6 

66.40 
2.42 
L49 
22.11 
11.37 
4.21 

4.8 

6.48 
2.77 
53.61 
33.33 
6.91 

Lll 

2L6 

62.40 
2.06 
1.04 

22.41 
9.49 
2.60 

L8 

7.63 
3-74 
55.07 
2147 
7.70 

L23 
.30 
24.2 

57.60 

LW 
23.41 
11.25 

3.37 

.9 

DET  6UB8TAHCB. 

A*b « 

Grade  fat 

If.  free  extract 

5.43 
56.34 

Crude  fiber • 

3L29 

Crude  albumen —...... 

Total  nitrogen  ,,.,>.  ...  ................... 

4.73 
.76 

lon-albuaifnoid  N 

.06 

Per  cent,  of  N.  ae  non-albuminoid ..-•• 

7.9 

ODQIHAL  tUBftTABCB. 

Water - 

Ash 

26.90 
3.06 

Crude  fat 

t62 

X. free  extract  ............................. 

&& 

Crude  fiber 

Crude  albumen ... . 

3.44 

Table  XIV.— Lindeatfe  Horee  Tootk  Corn,  planted  April  30, 1881. 
8TALKB. 


CO 

s 
i 

s 

s 

8 

Si 

8 

a 

4 

i 

3 

I 

CO 

i 

DEVELOPMENT. 
Height 

2.8 
1.0 

250 

154 
06 

8.2 
1.2 

442 

308 

134 

5.8 
L3 
1076 

801 

275 

6.0 
1.0 
1238 

877 

861 

as 

1.6 

1596 

928 

617 

53 

10.8 

Diameter ...................................... 

L3 

Total  weight 

1403 

Weight  or  atalk 

768 

"Weight  of  leaves — - 

653 

Weight  of  top ....~.. 

30 

Weight  of  ear.. 

52 

Per  cent,  of  9wk  in  plant 

6X6 

18.00 
3.25 
35.63 
20.40 
22.72 
3.63 
2.27 
62.5 

94.10 
1.06 
.19 
2.10 
1.21 
L34 

79.7 

14.48 
2.69 
48.31 
2a  50 
14.02 
2.24 
1.24 
55.4 

94.20 

.84 
.16 
2.80 
L19 
.81 

72.6 

11.66 

2.39 

53.30 

21.83 

10.82 

1.73 

1.15 

65.9 

93.80 
.72 
.15 
8.31 
1.35 
.67 

70.0 

8.03 

2.81 

61.19 

24.25 

4.32 

.67 

.20 

43.8 

89.60 

.84 

.24 

6.86 

2.52 

.44 

58.1 

8.01 

2.91 

53.29 

27.97 

7.82 

1.25 

.88 

70.4 

90.60 
.76 
.36 
5.06 
2.60 
.74 

54.6 

DBT  SUBSTANCE. 

Aah 

5.31 

Cmde  fat .................••.••........•••.. 

LOO 

*N.  free  extraot.. ............................. ....... 

64.55 

Crude  fiber  . .- ••..•...........••...•.•...... 

25.01 

Crude  albumen .........••••.....•••.. 

3.14 

Total  nitrogen , 

.50 

"Non-albuminoid  jj ....•••• 

.00 

Per  cenL  of  N.  as  non  albuminoid • 

18.0 

ORIOISAL  BUB8TAXCE. 

Water 

83.60 

A»b 

.76 

Crude  fat 

.29 

N. free  extract......... .............. ............. .. 

9.90 

Crude  fiber  ......................................... 

3.60 
.45 

Crude  albumen..... 
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Tabui  XIV.— Mndiarfi  Hone  Tooth  Com,  planted  4prU  30, 1881— Continued. 

8TALJC& 


I 

e> 

#3 

1 

1 

! 

flO 

* 

1 

* 

1 

§ 

& 

1 
1 

s 

DEVILOPMEWT. 

Height ~ 

Diameter  ............................................ 

11.3 
1.1 
1876 
730 
522 
95 
28 
63.1 

5.07 

2.56 

60.70 

27.90- 

3.60 

.68 

.21 

36.2 

83.20 
.86 
.43 

10.20 

4.70 

.62 

0.0 
1.4 
1876 
854 
678 
10 
338 
46.5 

4.34 

2.81 

66.66 

22.82 

3.37 

.64 

.27 

60.0 

sa  80 

.88 

.64 

12.80 

4.38 

.66 

1L0 

1.2 

1174 

659 

6U8 

12 

ia7 

L4 
2046 
1138 
388 

10.3 
LI 
1252 
694 

10.8 
L2 

Total  weight 

865 

Weight  Offttlllk rr-r 

450 

Weight  of  leaves 

"Weight  of  top 

Weight  of  ear 

Percent,  of  stalk  in  plant - 

47.6 

5.19 

2.18 

69.40 

21.56 

":S 

.06 
18.5 

79.10 

1.08 

.45 

14.61 

4.51 

.36 

55.3 

6.12 

2.44 

63.12 

23.41 

6.91 

.96 

.65 

68.4 

80.00 
L02 
.49 

12.68 
4.68 
1.18 

55.4 

8.61 

8.24 

69.54 

21.99 

1.62 

.26 

.15 

67.7 

78.60 
.77 
.69 

14.88 
4.71 
.36 

62.0 

DRY  8UU8TANC1. 

Ash 

6.08 

Crude  fat 

1.68 

V.  Jree  extract ~ 

Crude  fiber 

69.60 
32.32 

L32 

Total  nitrogen.. 

.21 

£oo-altraminoid  N .' 

yet  cent*  of  J*. aanon  albuminoid  . .....r.. --,,-.». -,-*- 

.13 
6L9 

OBJODIAL  SUB8TANCX. 

"Water. ...^*.axx..  ^,.,,  ., 

78.60 

Ash 

L34 

Crude  fat 

.44 

If.  free  extract..... 

15.74 

8.53 

Crude  albumen 

.35 

LEAVES. 


Ha 


l 

2 


r4 

■4* 

I 


■*» 

I 

a 

t 


DEVELOPMENT. 


Per  cent,  of  leaves  in  plant. . 

DET  BUB8TAHCE. 


38.4     20.3 


27.4 


Ash 

Crude  fat 

2*.  free  extract 

Crude  flb*r 

Crude  Albumen 

Total  nitrogen 

Ron-albuminoid  IT  

Per  cent  of  K.  as  non  albuminoid  . 

ORIGINAL  8UB6TAXCR. 


11.62  10.13 
4.91<  3.90 
45. 04  46. 50  44. 97 


10.65; 

3.971 


13.23  20.62,  23.70  22.91 


25.18   18.85   16.61 
4.03'    3.02     2. 
1. 49       .W\      .98 

37.0  I  32.8     36.4 


Water 

Ash 

Crude  fat 

N.  free  extract.. 

Crude  fiber 

Crude  albumen . 


85. 
1.651 

.7<H 
6.3W 

1.88 
3.58 


85.40 
1.48 
.57 
6.79 
3.0* 
2.75 


84.40 
1.65 
.62 
7.01 
3.70! 
2.62 


19.1 


9.98 
3.71 
60.40 


13.00 
2.08" 
.77 
37.0 


80.80 
1.91 
.71 
9.68 
4.40 
2.50! 


38.6 


9.59 
2.99 
49.37 
24.22 
13.88 
2.21 
1.05 
46.6 


84.20 
1.51 
.47 

7.80 
8.83! 
2.19 


39.4 


37.8 


37.8 


35.9 


44.7 


9.04 
3.87 
64.79 


9.42 
8.48 
66.96 


8.63 

3.85 

56.351 

23.  40l  20.  39!  18. 24; 

9.401  10.78}  11.90J 

L  50     L  73     1. 00 

.50       .47       .66 

33.8  127.2     84.7 


80.90  80.20 
1.73,  1.71 
.64!      .76 

10  46  1L  16 
4.47  4.04 
L80     2.13 


81.50 
L74 
.64 

10.  M 
3.37 
2.21 


6.92  1L14 
8.38  2.96 
61.72  57.08 
20.41  21.20 
7.57,  7.64 
1.21  L22 
.24  .46 
19.8  1  37.7 


83. 00  63. 70 
1.18  4.04 
.57     1. 08 

10.49  20.71 
3.47  7.70 
L29    2.77 


I 
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Table  XIV.— XMoa/t  Hone  Tooth  Corn,  planted  April  30,  1881— Continued. 

TOPS. 


*4 

5 

2 

* 

t 

•3 

i 

0 

t 

DivKLOPioirr. 
Per  cent. of  top*  io  plant „ 

8.3 

6.68 

8.07 

50.00 

21.41 

lass 

2.07 
L24 

4L7 

74.50 
1.80 
1.01 

18.00 
5.46 
4.73 

2.1 

5.04 
3.68 
61.68 
10.56 
10.00 
1.61 
.32 
20.0 

62.40 
LOO 
L38 

23.17 
7.86 
8.70 

7.» 

5.20 
3.20 
50.00 
28.71 
7.81 
1.25 

28.8 

44.40 
104 

1.78 
88.86 
13.18 

A  34 

.5 

DRT  0UB8TAXCK. 
Ann 

6.50 

Crude  fat .. « 

8.08 

K.  free  extract........ 

58.21 

Crude  fiber 

34.48 

Crude  albumen 

A  71 

Total  nitr>tgttji 

LOO 

Kon*al  bum  moid  N 

.43 

Percent,  of  K.  at  non-albuminoid 

OOlO 

OBJOIKAL  SUnSTAXCS. 

Water 

4A40 

Anh    

A  46 

Crude  fat ..... 

L7I 

N.  free  extract 

82.87 

Crude  fiber     

18.61 

Crude  albumen 

A  85 

Table  XV.— Early  Amh<r  Sorghum,  plant**  May  1, 1681. 
8TALKS. 


4 


3 
* 


•a 


I 


! 


! 


I 


development. 


Height  

Diameter 

Total  weight 

Weight  of  Btalka 

Weight  of  leaves 

Weightoftnpe     

Wright  of  auckera  — 
Per  cent,  of  etalka  in  plant 

DllT  tfUBSTAXCft. 

Aafa 

Crude  fat 

K.  free  e  x tract   

Crude  fll*«r 

Crude  albumen 

Total  nitrogen 

Xon-*ll>umitioid  N 

Per  cent,  of  S.  M  non-alb. . 

ORJOEKAL  0UB0TAHCS. 

Water , 

Aah  

Crude  fat 

N.  free  extract 

Crude  6ber 

Crude  albumen 


2.8 
.7 
127 
100 
27 


8.7 

.7 
226 

108 
67 


6.0 

.7 

802 

283 

108 

21 


7.7 

.8 

467 

325 

116 

26 


A5 
.6 
506 
868 

114 
24 


0.2 

.7 

616 

375 

125 

15 


A0 
.6 
461 
828 
100 


A5 

.6 


70 


407 
848 

85 


A8 

.7 


78.7 


14.64 

2.86 

27.70 

37.10 

17.70 

2.8-f 

1.85 

65.4 


03.20 
LOO 
.20 
1.87 
2.53 
LOO 


7A7 


12.22 

5.31 

50.50 

1#  10 

13.70 

2.10 

1.35 

6L6 


01.50 
L07 
.45 
A  30 
1.55 
L83 


6A4 


7.80 

8.61 

56.00 

25.62 

7.27 

L16 

.72 

6L7 


88.80 

.83 

.41 

6.28 

2.87 

.80 


70.0 


6.71 

5.40 

54  20 

28.  K5 

A84 

.03 

.48 

51.6 


72.7 


4.20 

A  14 

67.24 

10.72 

A  70 

.50 

.86 

6L0 


0A40  73.30 

.  78  I  1. 12 

.74  L37 

7. 87  17. 05 

101  I  A27 

.80  .00 


718 


8.07 

6.02 

09  60 

17.67 

A55 

.57 

.24 

4L5 


72.60 
.84 
1.65 

10.10 

4.84 

.07 


33 
7L1 


2.64 

4.43 

72.40 

17.20 

A33 

.53 

.22 

4L7 


6A88 
.82 
L88 

21  SO 
A87 
L04 


60 
6A6 


A  20 
174 
C8.86 
17.75 
145 
.65 
.28 
50.0 


67.80 
108 
1.22 

2158 
A80 
L18 


69.0 


2  01 
A05 

71 15 
1116 
A08 

.40 

.10 

8)7.0 


65.10 
.02 
L47 

2A22 
6.20 
LOT 


*  Top  just  oul 


t  Seed  in  milk. 
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669 


LKAVB& 


Si 

i 

3 

id 

i 

i 

* 

t 

i 

I 

•5 

i 

1 

Si 

! 

! 

DEVELOPMENT. 

Per  cent  of  loaves  is  plant. 

DBT  SUBSTANCE. 

Ash 

2L3 

10.88 

ft.  63 

86.61 

34.02 

82.88 

8.06 

L68 

41.8 

81.60 
2.00 
L04 
6.74 
4.42 
4.20 

25.8 

tS 

43.48 
24  03 
18.88 
2.88 
L17 

80.0 

80.80 
L70 
LOS 
8.34 
4.61 
162 

28.8 

0.47 

6.37 

45.44 

26  50 

18.13 

2.10 

.51 

24.8 

81.80 
L77 
1.10 
8.50 
4.70 
146 

24.8 

0.50 
4.27 
40.80 
23.00 
12.58 
2.00 
.55 

27.5 

88.70 
L55 
.70 
8.12 
3.80 
2.04 

22.6 

10.00 

5.85 

40.88 

22.47 

12.85 

L08 

.46 

28.2 

71.20 
2.28 
1.22 

11.86 
5.12 
2.82 

2L6 

8.62 

4.50 

52.48 

22.84 

1L61 

L86 

.84 

18.8 

75.60 
111 
L12 

nm 

5.45 
188 

2L8 

0.40 
4.57 
52.47 
22.74 
10.82 
L78 
.80 

17.4 

76.00 
2.26 
L10 

12.50 
5.46 
2.50 

18.0 

8.77 

6.62 

51.64 

22.74 

10.23 

LOO 

.80 

24.4 

74.80 
2.25 
L70 

18.27 
5.85 
163 

17.1 
0.01 

Crude /at 

6.80 

K.  fr*  ©  extract 

52.81 

Crude  fiber 

21.54 

Crude  albumen. ........... 

a  74 

Total  n1tru£Mi  

L56 

Non-albuminoid  N 

Per  cent  of  N.  as  non-albu- 
minoid   

.24 
15.4 

OmOIHAL  8UB8TAHCE. 

Water 

70.00 

Ash 

2.62 

Crude  fat 

1.86 

N.  ftve  extract 

15.40 

Crude  fiber 

6.27 

Crude  albumen 

2.88 

TOPS. 


? 
s 

* 

i 

! 

i 

el 

1 

i 

DEVELOPMENT. 

Per  oent.  of  tops  in  plant. ..•■•....... ••••..«••.••. 

5.8 

8.70 

2.04 

54.04 

2a  43 

0.80 

L57 

.40 

8L2 

74.50 
.07 
.75 
18.78 
7.50 
150 

5.2 

1L17 
2.28 
47.82 
28.78 
10.00 
LOO 
.87 
85.6 

60.20 
132 
.47 
0.06 
5.86 
106 

4,8 

6.56 

160 
0174 
26.12 
10.86 

L76 
.61 
84.7 

68.00 
148 
1.88 

1152 
0.66 
4.06 

it 

11.88 

121 

54.74 

1186 

1L81 

L88 

.40 

25.0 

60.60 
4.46 
L26 

2L45 
7.80 
4.64 

14 

DBT  SUHOTAXCB. 
Ash  

140 

Crude  f»t 

184 

K.  fr«»e  exraot  ......••.......••.•.•....•...••....•. 

55.44 

Crude  filter  .............••.••••.••••••••.......... 

26.72 

Crude  albumen..... ••....».•••••...••.. ........... 

160 

Total  nitrogen .................*•..•...•..... 

L38 

Non-albuminoid  N ......•••••.••••••.. 

.81 

Per  oent.  N.  as  non -albuminoid  ......•••••••••••••• 

215 

ORIOUIAL  SUBSTANCE. 

Water — 

A«h 

6180 

160 

Crude  fat 

L16 

N. free  extract  .....•.•...•••••••.••••••••••••••••• 

2156 

Crude  AImt • 

Crude  albumen 

1188 
188 
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Table  X V.— AW*  Amber  Sorghum,  planted  Jfoy  1, 1881— Continued. 

8UGKXB8. 


2 

V 

* 

I 

•4 

s 

Par  cent  of  each  put. . . 

DBT*LOPimT. 

7.2 

7.43 

4.66 

55,00 

24.0Y- 

&28 

L« 

.49 

t7.1 

74.20 
1.02 
1.22 

14,18 
8^54 
2.14 

15.4 

8.85 

IM 
50.00 

7.40 
Lit 
.80 
90.2 

70.00 
LOO 
1.12 

17.24 
8.48 
117 

15.0 

Ash '. „ 

Dm  OUBOTAJTCS. 

2.  Of 

Crude  fet #......... .... 

4.02 

N.  tree  extract  ...•.•...•.•..••.•.••.••••............................... 

•Lit 

Gradofiber r 

22. 7f 

Cnule  albumen......... 

::::::::::::::::::::::::::::::::::::::j[::::::; 

7.0* 
LSI 

Total  nitrogen  . 

Hen-Albuminoid  Iff 

.00 

Per  oent.  of  K*  m  BOB-alhnni«Aiil 

07.  • 

Wfttor 

OBQOIAL  ■UBOTAJTOB. 

68.98 

JX^ ,    ... ......       :     ;; ; ; 

L20 

Crude  fkt 

L44 

If.  froe extract  ............................. 

10.01 

Grade  fiber    

7.  Of 

Grade  el  bvineii.... 

2.21 

The  varieties  examined  were  all  grown  on  the  grounds  of  the  Depart- 
ment. The  specimens  were  collected  and  dried  every  seven  days,  stalks 
being  selected  which  seemed  to  represent  the  average  development  of  the 
plat.  To  obtain  an  average  specimen  of  such  a  large  plant  is,  however, 
much  more  difficult  than  in  the  case  of  the  grasses,  where  many  may  be 
collected  and  an  average  taken.  In  consequence  of  this,  the  series  does 
not  present  that  unbroken  sequence  which  appeared  in  our  analyses  of 
the  grasses  in  the  last  report.  For  example,  sample  626,  Lindsay's 
Horse  Tooth  Corn,  cut  August  22,  contains  an  amount  of  nitrogen  far 
ahead  of  that  in  the  stalks  collected  the  week  before  and  the  week  after, 
not,  however,  varying  much  in  other  respects.  It  will  be  seen  that  this 
is  the  heaviest  cane  which  was  cut,  and  the  fine  growth  and  develop- 
ment may  have  been  a  reason  for  its  increased  content  of  nitrogen. 
That  it  is  an  unusual  state  of  affairs  is  indicated  by  the  fact  that  of  the 
total  percentage  of  nitrogen  more  than  half  is  in  a  non-albuminoid 
form. 

The  non-albuminoid  nitrogen  in  corn  and  sorghum  appears  from  the 
tables  to  be  higher  than  was  found  to  be  the  case  in  the  grasses,  and 
at  the  same  time  there  are  great  variations  from  week  to  week  in  an 
irregular  way.  This  is  more  especially  the  case  with  the  corns,  and 
such  irregularities  are  not  surprising  after  a  consideration  of  the  very 
similar  ones  which  were  developed  during  our  investigations  of  the 
amount  of  sugar  in  the  juice  of  several  varieties.  How  far  the  results 
given  in  the  tables  may  have  been  changed,  or  to  a  certain  extent  in- 
validated by  the  difficulties  that  are  met  with  in  drying  such  large 
stalks  as  those  of  corn  and  sorghum  which  contain  much  sugar,  must 
remain  an  open  question.  The  stalks  were  cut,  split  in  small  pieces, 
and  dried*  in  the  sun  as  rapidly  as  possible,  but  we  are  aware  from  our 
investigations  of  the  fermentations  of  the  juice  of  corn  and  sorghum 
how  liable  these  plants  are  to  changes  brought  about  in  such  a  way. 
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The  sorghum  appears  to  be  much  more  regular  in  its  composition 
t}ian  the  corn,  as  we  should  expect  from  our  previous  examination  of 
these  plants.  It  contains,  too,  much  less  water  in  its  fresh  state,  and 
more  nitrogen  and  fat.  It  appears,  in  fact,  the  question  of  growth  and 
cultivation  aside,  to  be  superior  to  corn  for  feeding  purposes  or 
ensilage. 

In  both  corn  and  sorghum  the  leaves  contain  much  more  nitrogen 
than  the  stem,  and  consequently  should  be  most  carefully  preserved  in 
any  system  of  curing,  for,  at  its  best,  such  a  fodder  is  very  deficient  in 
nitrogen,  and  this  deficiency,  which  must  be  made  up  in  feeding  by 
nitrogenous  substances,  is  only  increased  by  the  less  of  the  leaves. 

In  the  sorghum,  it  is  of  interest  to  see  that  the  suckers,  like  all  parts 
of  new  growth,  are  much  richer  in  nitrogen  than  the  older  parts ;  but 
at  the  same  time,  which  is  rather  unexpected,  the  amount  of  fiber  is 
rather  increased.  In  this  very  constituent,  fioer,  the  sorghum  plant 
presents  an  anomaly  which  we  have  not  observed  elsewhere.  The  fiber 
in  the  stalk  is  greatest  in  amount  in  the  young  plant,  and  decreases 
with  the  growth  of  the  stem.  In  the  leaves  the  change  is  very  small, 
the  older  leaves  having  a  trifle  less  of  fiber. 

The  usual  decrease  of  water  in  the  fresh  plant  with  increase  in  size 
is,  of  course,  very  apparent. 

A  further  examination  of  the  tops  of  the  sorghum  was  rendered  im- 
possible by  the  fact  that  the  seed  heads  were  completely  destroyed  by 
sparrows  as  soon  a*  the  seed  began  to  harden.  Analyses  of  the  seed 
will  be  found  in  another  part  of  this  report,  from  samples  collected 
from  other  localities. 

It  was  intended  to  analyze  the  ears  of  com  at  different  periods  of 
development;  but,  unfortunately,  all  the  specimens  were  attacked  by 
maggots  and  spoiled,  so  that  this  work  must  be  deferred  till  another 
collection  can  be  made. 

As  to  the  proper  time  for  cutting  corn  and  sorghum  for  curing  or 
packing  in  silos,  our  analyses  would  seem  to  point,  in  the  case  of 
sorghum,  to  that  period  in  its  growth  just  before  the  leaves  show  signs 
of  withering.  It  is  then  that  the  sugar  is  nearly  at  its  maximum,  the 
nitrogen  is  in  good  condition,  the  leaves  being  fresh,  and  the  fiber  on 
the  decrease.  Corn,  apparently,  for  very  much  the  same  reasons^  is  in 
its  best  condition  about  the  time  of  tasseling.  The  irregularities  in  the 
composition  of  corn  at  any  one  period  prevent  anything  more  than  the 
most  general  conclusions,  from  a  chemical  stand-point. 

Although  the  facilities  of  the  Department  prevent  any  elaborate 
investigations  into  the  value  of  ensilage,  beyond  a  mere  chemical 
examination,  the  question  has  attracted  so  much  attention  that  we 
have  collected  and  tabulated  in  this  place,  together  with  two  analyses 
made  at  the  Department  and  one  at  the  New  Jersey  experiment  station, 
averages  of  the  composition  of  nine  specimens  of  ensilage  from  various 
parts  of  the  country,  given  in  Bulletin  No.  XI  of  the  New  Jersey  sta- 
tion, and  a  general  average  of  all  the  analyses  which  have  been  found 
in  the  recent  literature  of  the  subject  in  this  country. 

In  addition,  for  comparison,  are  given  analyses  of  a  field  and  sugar 
corn  grown  at  the  Department,  and  an  analysis  by  Dr.  C.  A.  Goess- 
mann,  of  the  Massachusetts  Agricultural  College,  of  a  field  corn  groWn 
by  Dr.  Bailey,  in  Massachusetts. 
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Table  XVI.— Analyse*  of  ensilage  and  com. 


Constituent*. 


i 

H 
6 


# 


3* 


111 


\ 


35 

I 


1 
3 


Water 74.10 

A»h 1.48 

Fat 1.74 

N.  free  extinct i  12. 87 

Fiber 7.04 

Albumen  (K.X8.25)     2.77 


77.80 
2.01 
1.80 

11.24 
5.71 


74.90 
L06 
.77 

18.47 
7.80 
1.75 


82.07 
1.16 
.61 
9.37 
5.60 
L10 


80  52 
L33 
.77 

10.02 
5.99 
L37 


84.87 
2.01 
1.80 

13.47 
7.86 
2.77 


74.10 
.81 
.84 
7.03 
4.68 
.88 


83.18 
L17 
.46 

10.08 
4.03 
L08 


I 


86.  M 

83 


81.86 
1.16 

.67  I  .26 

10.88  8.49 

4.44  I  4.53 

1.80  I  .86 


Ensilage,  then,  is  a  fodder  which  presents  large  variations  in  compo- 
sition, plainly  dependent  on  three  causes,  the  original  composition  of 
the  corn,  which  is  itself  very  changeable  for  different  varieties,  soils, 
and  period  of  harvesting,  the  amount  of  water  lost  by  evaporation,  and 
the  amount  of  fermentation  it  undergoes.  The  first  analysis  in  the 
table  shows  a  remarkably  large  amount  of  albumen,  and  it  is  owing  in 
this  case  to  a  relative  increase  from  a  large  loss  of  carbo-hydrates  by 
fermentation.  The  next  two  analyses  are  in  a  like  way  higher  than 
usual  in  nitrogenous  constituents.  It  will  be  noticed  that  this  is  a 
relative  gain  from  the  increase  in  the  amount  of  ash  and  diminution  of 
water  in  all  these  sjiecimcns.  This  point  should  guard  us  from  too 
hastily  assigning  an  increased  value  to  eusilage,  judging  from  its  rela- 
tive percentage  composition.    This  is  well  showu  iu  the  following: 

At  the  New  Jersey  College  Farm  an  experiment  was  undertaken  on 
September  1,  18*1,  when  the  com  was  in  the  milk,  and  in  flourishing 
condition,  to  determine  whether  the  loss  of  nutrients  is  greater  when 
green  corn  fodder  is  dried  in  stacks  or  preserved  in  silos,  and  whether 
ensilage  is  preferable  to  dried  fodder  corn  for  the  production  of  milk. 

Ten  tons  of  green  fodder  corn  was  employed,  half  of  it  being  stacked 
in  the  field  in  fifty  small  portions,  and  the  remainder,  after  being  cut 
in  lengths  of  three-sixteenths  of  an  inch,  closely  packed  in  a  silo  of 
twelve  tons  capacity.  A  sample  was  careftilly  selected  from  the  green 
substance,  and  its  analysis  represents  the  average  composition  of  the 
lot 

In  November,  after  an  exposure  to  the  weather  of  nearly  three  months, 
twelve  hundred  pounds  were  passed  through  a  cutter,  and  a  sample 
analyzed,  showing  the  changes  which  the  corn  had  undergone  in  this 
treatment 

On  the  23d  of  December,  the  contents  of  the  silo  having  been  found 
to  be  in  good  condition,  a  sample  was  taken  18  inches  from  the  surface, 
an  anal.VKis  of  which  repres*  nts  the  changes  which  had  taken  place  in 
the  formation  of  the  ensilage.  The  sample  was  free  from  disagreeable 
smell,  insipid  to  the  taste,  and  in  all  respects  equal  to  the  best  ensilage 
seen  at  the  experiment  station. 
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The  composition  of  the  three  samples  may  be  compared  in  the  follow- 
ing table : 


Water 

Ash 

Fat 

N.  free  extract 

Crude  fiber 

Crude  albumen 

DRY  8UB8TAXCS. 

Ash 

Fat 

X.  free  extract 

Crude  fiber 

Crude  albumen 


75.00 

L58 

.22 

15.00 
0.35 
L25 


6.32 

.88 

62.40 

25.40 

6.00 


39.37 

4.63 

.66 

82.86 

18.05 

8.84 


7.64 

1.09 

54.18 

80.76 

6.33 


74.50 
1.95 
.77 

13.47 
7.86 
1.75 


7.71 

1.06 

53.24 

3L07 

6.93 


The  ash,  of  course,  will  not  be  affected  by  any  fermentative  changes, 
60  it  furnishes  a  basis  on  which  to  calculate  those  changes  which  have 
taken  place  in  the  organic  constituents. 

One  hundred  pounds  of  the  dry  matter  of  the  green  com  contains  6.32 
pounds  of  ash.  The  question  then  arises,  How  many  pounds  of  the  dry 
matter  of  the  cured  corn  and  ensilage  contain  the  same  amount  of  ash  t 
And  this  is  as  follows: 


Akh 

Fat 

N.  free  extract 

Crude  fiber 

Crude  albumen 

Total  weight  dry  matter  to  6.32  pounds  ash 


6.32 

.88 

62.40 

25.40 

5.00 


6.32 

.90 

44.  *2 

25.44 

6.24 


6.32 

.86 

43.64 

25,49 

5.67 


100.00 


82.72 


81.98 


It  is  plain  that  the  total  loss  falls  upon  the  carbo  hydrates,  and  that 
the  loss  in  field-curing  is  no  greater  than  iu  the  system  of  ensilage. 
Admitting,  however,  this  last  fact,  the  question  arises:  Will  cows  eat 
the  dry  fodder  as  readily  and  with  as  little  waste  as  the  ensilage,  and 
how  does  the  quantity  and  quality  of  milk  compare  with  each  f  The 
conclusions  reached  in  this  regard  were: 

When  dried  corn  fodder  is  cut  and  crushed  it  is  eaten  as  readily 
and  with  as  little  waste  as  ensilage.  That  with  four  cows  in  three 
cases  where  ensilage  was  substituted  for  dried  corn  in  the  ration  no 
increase  of  milk  was  apparent,  while  in  the  fourth  there  was  an  increase 
of  eighty-seven  pounds  of  milk  iu  forty  days.  That  iu  the  mixed  milk 
of  one  iierd  ensilage  caused  no  increase  in  solid  matter,  while  in  an- 
other herd  for  the  same  period  there  was  a  gain  of  8£  pounds,  or  7  per 
cent.  It  still  remains  an  open  question  whether  ensilage  possesses 
such  an  advantage  over  dried  corn  fodder  as  has  been  claimed  for  it, 
and  the  question  in  tact  seems  to  be  reduced  to  one  of  economy  in  the 
preservation  and  preparation  of  the  corn  and  of  palatability  to  the 
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cattle.    Before,  however,  a  conclusion  can  be  reached,  farther  experi- 
ments similar  to  those  detailed  must  be  carried  out 

The  acidity  and  alcoholic  nature  of  the  ensilage  has  been  of  universal 
remark,  and,  to  a  certain  extent,  of  exaggeration.  With  a  view  of 
throwing  some  light  upon  this  subject  the  juices  expressed  from  the 
two  samples  mentioned  in  the  previous  table  have  been  examined.  In 
both  cases  alcohol  was  found,  but  not  in  amount  sufficient  to  be  deter- 
mined.  In  the  sample  from  0.  H.  Roberts,  of  Poughkeepsie,  y.  Y.,  the 
conditions  had  been  such  as  to  make  the  alcoholic  fermentation  most 
prominent,  bnt  even  under  these  circumstances  alcohol  was  only  recog 
nized  in  the  distillate  from  the  juice  by  the  iodoform  test.  The  juice 
expressed  from  the  specimen  amounted  to  40$  per  cent,  of  the  sub- 
stance taken.    The  following  determinations  were  made : 

Specific  gravity,  15°  C 1.0335 

Total  soUcto a  14 

Glacoee ; 94 

SacroAe .13 

Total  acid  as  acetic 2.71 

Total  acid  as  lactic 3.06 

Id  the  original  subBtanee  was  found : 

Per  cent 

Total  acid fc.15 

Lactic  acid ! 56 

Acetic  acid LW 

This  sample  may  be  regarded  as  an  extreme  of  acidity  owing  to  its 
haying  been  out  of  the  silo  two  davs  before  examination.  Mr.  Roberts, 
however,  feeds  it  after  five  or  six  days. 

The  second  Bpecimen,  given  in  the  table  as  from  B.  F.  Roberto,  Alex- 
andria, Ya.,  contained  47$  per  cent  of  juice,  in  which  was  found: 

Total  acid  as  aoctio 2. 12  per  eent 

Lactic  acid Traces. 

The  presence  of  lactic  acid  in  the  specimens  under  examination  was 
proved  as  follows:  The  filtered  juice  was  treated  with  an  excess  of 
carbonate  of  sine,  and  after  removal  of  the  undissolved  portion  and 
slight  evaporation  there  separated  crusts  of  a  salt  which  on  recrystal- 
lization  and  analysis  gave  the  following  figures : 

Per  eeat 

H,0 18.46 

ZnO 96.71 

corresponding  to  zinc  lactate. 

The  composition  of  the  nitrogen  free  extract  of  the  specimens  exam- 
ined has  been  determined  roughly  as  follows: 


K.  free  extract  in  100  parts , 

Reeinoas  substance 

Organic  acids,  sugar*,  amide  bodies,  and  products  of  fermentation. 
Gum ..., t.. 

Lignln,  inorasting  matter,  &c.,  soluble  in  acids  and  alkali 

, .*      ; i.  .. 


fttaghfceepale 
sample. 


lft  87 
6.3*2 


7.79 


31.27  I      35.S7 

o&59  83*10 
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frmghkeepslfe. 


Alexandria. 


Dry  aabntanoe 

AmL 

Fat  wad  add 

Resinous 

Sugar,  Ac 

Acid  and  alkali  extract. 

iPlber 

Albumen  <N.  x6.25>..... 


2&00 
6.71 

12 

f.78 

in 

7.W 

im 

IS.  54 

11.19 

3.89 

2.10 
&78 

96.lt 

37.19 

«U5 

10.07 

8.57 

Tbe  following  analysis  of  Egyptian  Sugar  Corn  is  given  for  com- 
parison: 

Ash 7.39 

Fat,  Ac 2.89 

Resins,  <fcc 7.17 

Sugars.  <fcc . - 20.32 

Gum,  &c 2.39 

Acid  and  alkali  extract 31.37 

Tibet : 20.15 

Albumen  (N.  X 6.25) 8.32 

From  this  it  would  appear  that  certain  substances  included  in  the 
acid  and  alkali  extract  must  Undergo  changes  during  the  process  of 
preservation,  and  become  much  more  soluble. 

The  nitrogen  seems  to  undergo  little  change  as  for  as  we  Can  judge 
at  present  chemically,  for  in  the  sample  from  0.  H,  Roberts,  Pough- 
keepsie,  of  the  total  nitrogen,  only  37.4  per  cent,  was  in  the  non-albu- 
minoid form  after  removal  from  the  silo  for  two  days — an  amount  not 
larger  than  would  be  expected  in  the  fresh  stalk. 

In  conclusion,  I  desire  to  call  attention  to  the  increasing  necessities 
of  this  division,  arising  from  the  steadily  increasing  work  which  is  de- 
manded in  it 

A  pressing  need  is  for  better  laboratory  facilities.  At  the  present 
time  the  laboratory  is  located  in  one  end  of  the  building,  for  which,  in 
its  construction^  no  proper  arrangements  were  made  fitting  it  for  a 
laboratory,  and  in  consequence  many  necessary  operations  of  a  chemi- 
cal laboratory  are  impossible,  and  can  only  be  conducted,  if  at  all,  with 
great  risk  to  the  health  of  the  operator,  and  with  limited  means  for  the 
proper  performance  of  the  work. 

An  increased  force  of  assistants  for  the  work  of  this  division,  for  this 
work  could  be  easily  increased  to  an  amount  far  beyond  the  ability  of 
the  present  force  to  perform.  The  correspondence  alone  which  natu- 
rally falls  to  this  division  is  sufficient  to  employ  the  time  of  a  compe- 
tent clerk. 

it  is  also  most  desirable  that  a  small  tract  of  land  be  secured  within 
easy  access  to  the  Department  for  the  purpose  of  growing  such  grasses, 
vegetables,  or  other  plants  as  are  under  examination,  for  the  purpose 
of  studying  tneir  composition,  physiological  development,  and  nutritive 
value  at  different  periods  in  their  growth. 

Such  a  tract  of  land  would  be  desirable  also  upon  which  could  be 
conducted  a  series  of  experiments  tending  to  show  the  relative  agricult- 
ural value  of  the  various*  fertilizing  constituents  upon  the  several  crops. 

It  would  be  desirable  if  this  division  could  have  facilities  for  enter- 
ing upon  certain  experiments  in  feeding  auimals,  in  order  to  determine, 
so  far  as  possible,  experimentally,  the  relative  food  value  of  such  ma- 
terials as  are  in  general  use  in  this  country,  in  order  to   supple- 
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ment  the  results  derived  now  solely  from  chemical  analysis,  and  in  this 
way  obtain  conclusions  of  greater  practical  value. 

Finally,  I  desire  to  publicly  acknowledge  my  appreciation  of  the 
faithful  and  efficient  work  which  has  been  rendered  by  those  engaged 
with  me  in  the  labors  of  this  division,  and  to  whom  of  necessity  the 
work  recorded  has  been  largely  intrusted.  In  the  sugar  investigations 
with  sorghum  and  maize,  the  selection  of  canes  for  daily  examination, 
and  the  observations  in  the  field,  as  also  the  series  of  ex|»erimentB  illus- 
trating the  action  of  lime  upon  sugar  solutions,  was  intrusted  to  Mr. 
Charles  Wellington;  the  chemical  investigations  in  connection  with  the 
work  of  the  large  mill  to  Mr.  Henry  B.  Parsons;  the  experimental  work 
with  the  small  mill  to  Mr.  William  P.  Wheeler  and  Mr., John  £>ugan: 
the  analytical  work  upon  tbe  juices  and  sirups  from  sorghum  and 
maize  to  Mr.  Miles  Fuller,  who  polarized  the  same;  Mr.  Charles  Par- 
sons, who  performed  the  titrations;  Prof.  Henri  Erui,  who  determined 
the  acidity,  and  Mr.  Markendorf,  who  determined  the  total  solids; 
Messrs.  Trescot,  Meuke,  Wheeler,  and  Dugan  assisted  in  other  portions 
of  the  analytical  work,  to  each  and  all  of  whom  praise  is  due  for  its 
faithful  performance. 

In  the  other  work  of  this  division  Mr.  Clifford  Richardson  had  charge 
of  the  current  work,  being  assisted  in  the  analytical  work  by  Messrs. 
Knorr,  Fuller,  Markendorf,  Wheeler,  C.  Parsons,  Trescot,  and  Dagan, 
and  to  Mr.  Richardson  was  intrusted  the  preparation  of  the  report  from 
page  535. 

Respectfully  submitted. 

PETER  COLLIER, 
OkemuL 

Hon.  Geo.  B.  Lobiwo, 

Gonnumoner. 


REPORT  OF  THE  STATISTICIAN. 


Sir:  I  have  the  honor  to  present  my  fourteenth  annual  report  as 
Statistician  of  the  Department,  it  being  the  nineteenth  since  the  estab- 
lishment of  the  Division  of  Statistics.  The  series  of  previous  reports 
covered  the  period  from  1865  to  1877,  inclusive. 

The  functions  of  the  division  always  contemplated  the  collection  and 
exposition  of  general  statistics  of  agriculture,  but  the  means  and  facili- 
ties provided  have  been  inadequate  to  complete  success  in  an  under- 
taking so  large  and  so  rapidly  widening.  A  crop-reporting  system  was 
adopted,  which  had  been  practiced  to  a  limited  extent  in  Germany, 
where  it  is  now  in  use,  upon  the  plan  of  makiug  comparisons  in  percent- 
ages rather  than  in  vague  and  ever-varying  expressions,  which  can- 
not be  reduced  to  mathematical  equivalents,  and  which  a  dozen  different 
readers  wonld  interpret  with  as  mauy  varying  results.  It  was  necessary 
not  only  that  reports  should  be  susceptible  of  tabulation,  but  that  thev 
should  cover  a  known  and  well-defined  area ;  and  thus  the  county,  with 
its  ascertained  numbers,  crop  areas,  and  amount  of  production,  became 
the  basis  of  comparison. 

This  system  has  been  adopted  by  several  State  boards  and  departments 
of  agriculture,  and  other  States  have  in  contemplation  an  early  effort  in 
this  direction.  The  people  have  become  familiar  with  the  plan,  the 
ignorant  are  forpet  ting  their  prejudices  against  the  assumed  impertinence 
of  statistical  inquiries,  and  the  work  is  becoming  so  popular  that  news- 
paper  and  commercial  firms  are  vieing  with  each  other  in  the  volume 
and  variety  of  their  crop  reports.  These  results  are  indications  of  the 
growing  interest  in  the  subject :  they  also  create  some  cou fusion  in  the 
public  mind,  from  their  variable  and  often  contradictory  tenor,  which 
should  be  corrected  by  the  superior  completeness  and  accuracy  of  De- 
partment results.  It  will  be  my  constant  aim  to  secure  such  superior 
efficiency  of  the  official  crop-reporting  system. 

Believing  that  the  unadorned  truth  will  best  promote  the  interests  of 
producer  and  consumes,  it  will  be  my  endeavor  to  elimiuate  bias  anil 
prejudice  from  returns  and  from  the  work  of  interpreting  and  averaging 
these  local  estimate?.  The  fact  that  singulation,  gambling  in  food  prod- 
ucts of  the  people,  is  alert  in  issning  false  and  exaggerated  reports  of 
crop  production,  and  successful  in  securing  their  publication  under 
circumstances  tending  to  gain  for  them  public  credence,  renders  neces- 
sary the  most  prompt  and  accurate  official  information  of  the  couditiou 
and  ultimate  yield  of  all  our  staple  crops. 

THE    CHOPS    OF    1881. 

While  a  crop  failure,  or  such  scarcity  as  to  limit  necessary  consump- 
tion of  food,  is  practically  uu known  in  this  country,  the  nearest  ap- 
proach to  it  for  many  years  occurred  in  1881.  It  affected  all  the  cereals 
except  oats,  the  |>otato  crop  to  a  very  serious  exteut,  and  reduced  the 
production  of  cotton  more  than  a  million  bales.  Five  consecutive 
seasons,  from  187G  to  1880,  inclusive,  produced  crops  of  more  than 
31  ACk  m 
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average  yield,  wbile  the  same  period  in  Western  Europe  was  attended 
with  medium  or  low  production  in  nearly  all  branches  of  farm  industry, 
bat  especially  in  wheat  In  1875,  the  wheat  product  was  reduced, 
while  the  corn  crop  was  above  an  average.  In  187-4,  the  reverse  was 
true,  wheat  making  an  average  crop,  and  corn  nearly  as  bad  a  failure 
as  in  1881.  In  1869,  corn  was  a  comparative  failure,  while  wheat  pro- 
duced more  than  an  average  yield.  In  no  season  since  the  inauguration 
of  crop-reporting  has  there  been  so  general  disaster,  involving  corn, 
wheat,  barley,  buckwheat,  and  rye;  oats  alone  being  exempt  from  loss. 

The  aggregate  of  corn  estimates  is  1,194,916,000  bushels,  grown  upon 
64,262,025  acres,  or  18.6  bushels  per  acre.  This  is  a  reduction  of  32  per 
cent  in  rate  of  yield  and  27  per  cent  in  absolute  quantity  from  the  crop 
of  1880. 

The  wheat  crop  aggregates  388,280,090  bushels,  a  reduction  of  22 
per  cent.,  grown  on  37,709,020  acres,  a  yield  of  10.2  per  acre,  the  lowest 
rate  of  yield  yet  reported  for  the  whole  country. 

Rye,  20,704,950,  a  reduction  of  27  per  cent;  area,  1,789,100  acres, 
yielding  11.6  bushels  per  acre. 

The  product  of  oats  is  416,481,000  bushels,  against  417,885,380  in 
1880.    The  area  is  16,831,600  acres,  and  the  yield  24.7  bushels  per  acre. 

Barley,  41,161,330  bushels,  a  reduction  of  9  per  cent,  grown  on 
1,967,510  acres,  or  the  rate  of  20.9  bushels  per  acre. 

Buckwheat,  9,486,200  bushels,  grown  on  828,815  acres,  yielding  11A 
bushels  per  acre. 

The  aggregate  product  of  all  cereals  is  2,066,029,570  bushels,  against 
2,718,193,501,  a  decrease  of  24  per  cent 

The  aggregate  value  of  cereals  grown  in  1881  is  greater  than  the  total 
valuation  for  1880. 

Corn  and  oats,  mainly  consumed  at  home,  and  used  interchangeably, 
are  most  affected  by  the  failure  of  maize.  The  average  value  of  corn 
has  advanced  from  39.6  cents  in  1880,  to  63.6  cents  in  1881;  oata  from 
36  to  46.4  cents:  wheat  has  advanced  from  an  average  of  95  cents  te 
$1.19  per  bushel. 

While  the  reduction  of  product  of  corn  in  the  seven  surplus-yielding 
States  amounts  to  about  four-tenths  of  the  usual  crop,  the  aggregate 
still  equals  62  per  cent  of  the  crop  of  the  country,  leaving  as  the  pro- 
duction of  thirty -one  States  and  ten  Territories  but  three-eighths  of 
the  maize  product  The  yield  per  acre,  which  should  be  30  bushels  in 
a  year  of  average  production,  is  but  21.3  bushels :  yet  this  is  larger  than 
the  average  yield  of  the  remaining  States,  whicn  is  15.4  bushels.  The 
price  per  bushel  is  less,  being  55  cents  instead  of  81  cents,  in  the  remain- 
ing States.  The  aggregate  quantities,  areas,  and  valuations  are  as 
follows: 


Product*. 

Battels. 

Yield. 

Aon*. 

Price. 

Value. 

Corn  .............................. 

1,104.016.  COO 
388. 288, 090 
416,4*1,000 
41, 161, 380 
20, 704, 856 
0,486,200 

18.6 
10.2 
24.7 
20.9 
11.6 
11.4 

64.262,025 

37, 700, 0(90 

16.831,600 

1, 967, 610 

1,780, 100  1 

828,815 

80  63.6 
1  19 
46.4 
82.3 
98.9 
86.6 

$750,4*2.170 

Whttftt 

456,880,437 

Onto 

193,189,970 

Barley 

38,86%.  613 

Ry©   „ 

U,  327, 415 
8,205,706 

Back  wheat. 

Total 

2,064,029,670 

123,888,070 

1,479,948,291 

In  comparison  with  these  aggregates,  those  of  the  ten  preceding  years 
are  presented. 
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Years. 

Total  promo- 
tion. 

Total  asea  of 
oropt 

Total  ratae  of 
crop. 

1871 

Buiktit. 

1,528,776,100 
1,664.831,600 
L  538,502,801 
T,  454, 180, 200 
3, 032. 2*5, 800 
1, 962,  m,  100 
2, 178, 934, 646 
8,302,254,950 
&437, 482,  §00 
2, 718, 193, 601 
2, 066, 029, 670 

A  arts. 
&\  Ml,  »M  . 
fig,2*Mtf 
74,  112, 137 
frfl,  051,  280 
m,  *£),  17$ 
W.  920, 1119 
*3r  to*,  3*6 
100,  DM  380 
102.  'Juj.  AGO 
120,  0VG.  386 
123.341,070 

ZWtorj. 
Oil  Mb  441 

J8TJ 

874.  W+  4M 

019,  217,  273 

1,  Bl5r  S30.  Iflfl 

1,^277.009 

t^iS,  0W.  J*44 

1873 

18J4 , 

1875 ; 

1876 

1877 

1,035  571  07« 

1878 

SIS.  075,  KM 
1,245,127,710 
1.WIU4D7,  704 

1K70 

1880 

1881 

1, 470,  WBi  200 

Total 

21,884,133,158 

1,008,971,228 

n,  713, 684, 807 

Annual  av^rag* 

1,980,466,651 

91,734,^ 

1,064, 171, 301 

What  is  the  official  crop  history  of  ttlis  season  of  comparative  disas- 
ter! A  yew  so  exceptional  should  present,  from  beginning  to  end,  indi- 
cation** of  coming  failure.  They  were  not  wanting.  In  April  the  offi- 
cial report  of  condition  of  wheat  was  86,  instead  of  98  for  the  preceding 
year,  the  worst  record  in  ten  seasons  of  crop  reporting.  In  the  great 
grain-growing  States  of  the  West  condition  was  marked  very  low— but 
67  in  Illinois,  the  State  of  largest  production,  and  not  a  single  winter- 
wheat  State  of  the  least  importance,  New  York  and  Kansas  alone  ex- 
cepted, reported  as  high  as  100.  In  June  the  recorded  oondition  of 
winter  wheat  was  further  reduced  to  75.  The  injury  by  the  sevferity  of 
the  wiuter  proved  to  be  irreparable,  and  a  losfe  of  nearly  one-fourth  of 
the  crop  resulted.  IJn&vorable  weather  in  spring, reported  in  Wiscon- 
sin, Minnesota,  and  Iowa,  also  reduced  the  production  of  spring  wheat. 

The  June  report  of  cotton  placed  average  oondition  at  93  instead  of 
99  for  the  previous  year.  There  was  "  universal  mention  of  the  back- 
wardness of  the  crop,  owing  to  a  cold  and  late  spring."  In  July  the  plant 
was  "generally  reported  small  and  about  ten  days  late,  owing  to  an 
unfavorable  spring."  The  September  report  showed  a  decrease  from 
88  to  72  in  a  single  month.  In  October  the  figure  had  dropped  to  66, 
lower  than  for  fifteen  years. 

The  "  trade"  was  inclined  to  doubt  the  accuracy  of  this  average,  and 
claimed  a  crop  of  6,000,000  bales  at  least.  The  sanguine  objected  to 
anv  view  that  involved  a  reduction  of  more  than  a  fourth  of  a  million 
bales,  but  were  finally  obliged  to  admit  the  loss  of  a  million  more.  The 
October  averages  of  the  two  years  were,  respectively,  85  and  66,  show- 
ing a  decrease  of  23  per  cent,  and  the  product  was  only  saved  from  an 
equal  reduction  by  about  5  per  cent  increase  of  area. 

The  Department  record  of  the  potato  crop  has  been  thoughtlessly  and 
sometimes  unfairly  criticised.  The  early  rejwrts  were  favorable.  It 
was  92  on  the  first  of  August,  but  the  September  report  indicated  the  al- 
most unprecedented  decline  of  22  points  in  a  single  month.  A  severe  and 
protracted  drought  was  nearly  universal,  chewing  growth,  enfeebling 
vitality,  and  placing  the  crop  at  the  mercy  of  blights  and  insects,  9f 
which  the  potato  beetle  and  chinch  bug  took  prompt  and  fatal  advan- 
tage. The  October  returns  showed  a  worse  condition  than  those  of 
September,  the  general  average  being  reduced  to  67,  indicating  a  loss 
of  55,000,000  bushels.  At  the  date  of  this  return  the  crop  in  the  north- 
ern belt  of  States,  in  which  this  culture  is  prominent,  had  not  generally 
been  harvested,  or  the  foil  extent  of  the  failure  been  developed,  yet  this 
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showing  of  the  first  of  October  was  for  worse  than  any  record  of  the 
crop  since  the  establishment  of  the  Division  of  Statistics.  The  diflfer- 
enoe  between  the  rate  of  yield  for  the  year  1881  and  the  lowest  previous 
annual  estimate  of  yield  per  acre  is  twofold  greater  than  the  fall  amount 
of  the  extraordinary  importation  of  potatoes  to  supply  the  deficiency,  and 
the  reduction  from  the  crop  of  the  previous  year  is  about  seven  times  as 
large  as  that  importation.  However  imperfect  the  information  relative 
to  minor  crops,  the  results  show  approximately  the  relative  crop  condi- 
tions of  consecutive  years  more  accurately  than  has  been  exhibited  by 
any  unofficial  agency  or  method.  The  difference  between  the  estimates 
of  the  two  years  is  58,514,076  bushels. 

COEN. 

The  estimates  for  the  year  1881,  presented  in  comparison  with  others 
of  the  decade,  are  in  harmony  with  the  facts  of  distribution,  scarcity  of 
meat  products,  and  advance  in  prices.  The  crop  is  not  the  smallest  in 
absolute  volume  of  the  series,  but  the  smallest  in  yield  per  acre.  The 
requirement  of  increased  population,  of  enlarged  foreign  demand,  for 
pork  and  beef,  and  especially  for  corn-fed  beef,  makes  the  comparative 
scarcity  as  great  as  in  1874,  when  the  occurrence  of  a  shorter  crop,  fol- 
lowing a  short  one  in  1873,  raised  the  average  price  from  48  to  64.7 
cents.  The  average  price  of  the  crop  of  1881  was  o3.6  oents.  and  would 
have  been  higher  than  that  of  1874  if  the  production  of  1880  had  been 
below  an  average. 

The  following  table  presents  the  annual  estimates  of  acreage,  prod- 
uct, and  value  for  a  series  of  years.  The  abnormal  extraordinary 
increase  of  recent  years  made  it  difiicult  to  keep  pace  with  advancing 
production,  as  is  shown  by  the  record  for  1879,  which  is  widely  at  vari- 
ance with  the  census  returns  for  that  year.  In  other  crops  the  differ- 
ence is  usually  tdight  between  the  two  records,  but  in  the  corn  estimate 
it  is  evident  that  the  Department  figures  are  quite  too  low.  The  table 
should  be  studied  in  connection  with  the  variable  character  of  the 
seasons,  and  with  the  prices  per  bushel,  as  they  will  in  the  main  bear 
close  scrutiny  and  afford  reliable  evidence  of  comparative  accuracy. 


Calendar  yean. 


Total  produc- 
tion. 


Total  areaof 
crop* 


I"^rf4s*s 


JLvnraco 
jrleklper 


A* 

rmhurif 


1871 

1872 

1873 

1874..... 

1875 : 

1876 • 

1877 ~ 

1878 - 

1879 

1880 

1881 

Total 

ABnoalsYerage.. 


BmmJhU. 

901,898,000 
1,091,719,000 

932,274,000 

850,148,500 
1,821,089,000 
1,283,827,500 
1,342,558,000 
1,888,218,750 
1,547,901,790 
1,717,434,543 
1.194,916,090 


84,091,187 
35,5*,  836 
89, 197, 148 
41,086,918 
44,841,371 
48;  033, 364 
50, 369, 118 
51,585,000 
53,085,450 
62,317,842 
64,262,025 


8478,275,900 
485,149,290 
447,188,020 
650,04a,  080 
555,446,930 
475,491,210 
480,643,400 
441,153,405 
580.486,217 
679,714,499 
750,482,170 


48.2 
89.8 
48.0 
64.7 
419 
87.0 
85.8 
8L8 
87.6 
39.6 
68.6 


29.1 
80.7 
23.8 
29.7 

S4 

96.1 

26.6 
26.9 

29.2 
27.6 
18.6 


18,662,965,088 
1,242, 087, 785 


525,346,204 
"47,758,746 


5,883,068,121 
634,824,376  | 


43.1 


•14  92 
12  24 
1141 

18  49 
12  38 

969 
954 

AS 

19  91 
U82 


1120 


The  census  record  of  the  great  corn  crop  of  1879,  of  1,754,861,535 
bushels,  arranged  by  groups  of  States  for  the  purpose  of  showing  the 
supply  in  proportion  to  population,  and  to  cattle  and  swine,  makes  an 
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average  product  Of  85  bushels  per  capita.  As  the  Lake  States,  with  21.8 
bushels,  have  no  surplus,  and  the  South,  with  18.1  bcshels,  buy  some 
corn  from  the  West,  only  the  seven  central  States  bordering  on  the  Ohio 
and  Missouri  (and  Kentucky  and  Teunessee,  to  a  certain  extent)  have 
corn  for  shipment  and  exportation.  The  proportion  of  cattle,  and 
especially  of  swine,  bears  intimate  relation  to  the  supply  of  corn,  as  is 
seen  in  the  record  of  the  seven  central  Western  States,  which  produce 
nearly  seven-tenths  of  the  crop  of  the  United  States. 

The  following  tables  contrast  the  highest  and  lowest  production  of 
recent  years,  the  figures  for  1879  being  those  of  the  census  of  the  United 
States,  and  those  of  1881  the  estimatetfbf  this  division: 

Statement  showing  the  distribution  of  com  in  1879  (according  to  the  census),  by  groups  of 
States,  with  reference  to  requirements  for  consumption. 


0 

Group  of  Stats*. 

t 

f 
1 

n 

3* 

il 

1 

^Tew  Enri&nd 

Middle  States 

Bushels. 

8,876,133 

86,  741. 980 

236, 24*;  449 

185, 610.094 

1,201,841,335 

81,523,772 

5,512.774 

Bushels. 

209 

815 

1*099 

4,250 

8,905 

2,184 

205 

No. 
37 
41 
81 
51 
93 
72 

113 

No. 
7 
21 
94 
1^7 
180 
00' 
45 

4,010,529 
10,043,480 

Southern  Atlantic  and  Gulf  States. ...*..-.t-- 

18,001,287 

Kentneky  and  Tennessee  •• «.«....-........-i. 

3.191,049 

Central  Western  States 

13,495,727 

Lake  Stateo .  LJ                          a**. a.....*. 

3,733,207 

Pacific  State*  and  Terrltorlee 

2,080,498 

Total 

1,754,801,635 

8,499 

72 

95 

50,155,783 

N0TB.~TbeRtateaoompruiuigtb4MaeTeralgroiipaaTeaafi>Uow8:  _.,.«,,.  ..     . 

L  New  England  States.— Maine.  New  Hampshire,  Vermont,  Massachusetts,  Rhode  Island,  Connecticut. 
2.  JtiddU  States.— New  York,  New  Jersey,  PennsylvsniatDelaware. 

8.  South  Atlantic  and  Gulf— Maryland,  Virginia,  West  Tir^-1-   ~~*v  " — "~   °~ *v  " — "" 
Georgia,  Florida,  Alabama,  Mississippi,  Louisiana,  T 
4.  Kentucky,  Tennessee. 


.  irginia.  North  Carolina,  South  Carolina, 

fexas,  Arkansas. 


6.  Western  Central.— Ohio,  Indiana,  Illinois,  lows,  Missouri,  Kansas,  Nebraska. 
0.  Lake  States.— Michigsn,  Wisconsin,  Minnesota, 

7.  Pmoifio  Slates  and  Territory.— Colorada,  Nevada,  California,  Oregon,  Territories. 


Statement  showing  the  distribution  of  com  in  1881  (according  to  estimates  of  the  Department 
of  Agriculture),  by  groups  of  States,  with  reference  to  requirements  for  consumption. 


Group  of  States. 


New  England 

Middle  States 

Southern  Atlantic  and  Golf  States 

Kentucky  and  Tennessee 

Central  Western  States 

Lake  States   

Pacific  8tates  and  Territories 

Total 


5 


i* 

J* 


BushsU. 
7,470,001] 
•6,453, 000  ! 
2V7.152.000  ' 
87,850,000  ; 
787,759,000 
70,300,000 
8,860,000 


II 


12. 


Bushels.    No.     No. 


1,194,910,000 


179  30 
589  !  39 
1, 591  I  77 
2,022  *  49 
5, 157  87 
1,778  I  08 
404  123 


QD 


2, 205  68. 1 


7 
20 
89 
131 
170 
02 
43 


I 

S 


4,170,950 
11, 122, 443 
13,051,351 

3,3.V),  001 
14,805,471 

8.957,199 

2,194,925 


940 
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Tbe  progress  of  thirty  years  has  been  so  remarkable  in  the  corn  pro- 
duction of  these  seven  central  States  which  yield  aD  the  surplus  worth 
'  considering,  that  the  record  is  given  in  detail : 


StaUe. 

1341. 

1850. 

1360. 

187H 

Ohio 

Jtecft*. 

59,078,686 
•2,064,363 
57,646,084 
•8,656.700 

BtuixU. 
73,543,100 
71,500,010 
116,174,777 
42.410,686 
72,80*157 
6,150,727 
1,482,080 

Bt   1*1*. 
t            44 
51  OH  038 

12)            05 

61    >1,\*65 
01    ..M.iiTl 
17.0-JS.i25- 

*,  :m,  ;io 

.Bicaeaia. 

111,877.154 

Indiana 

Httnola ,--- 

115, 4*2.  *o 
325,792.461 

Xowa... ..................... ......... 

275,  ok  ys 

Miaeonri 

90*48*,  78 

Kaneae ...7 

105,720,32} 

Nebraska 

6S.45t.B5 

Total , 

214,561,376 

383,242,536 

405,248,452 

1,  201,841,33s 

In  noting  the  great  increase  since  1869,  it  should  be  remembered  thai 
the  erop  of  that  year  was  a  partial  failure,  and  that  the  area  planted 
should  have  yielded  550,000,000  instead  of  405,000,000  bushels.  A  com- 
parison with  the  remaining  States  will  make  a  more  striking  showing. 


Yean. 

Seven  State* 

Thirty-one  Statoe  an* 
Tcrritorie*. 

1049 

JftMtob. 

214,561,378 

888,242,536 

405,248,452 

1,301,841,485 

36.2 
45.7 
53.3 
68. 5> 

Bulk*. 

377,500,720 

355.606,007 
553,020,200 

ArMl 
09.1 

1850... ..w. 

54.3 

1869 

40.7 

1870 

30.5 

In  1849,  three-tenths  of  the  crop  was  grown  in  the  States  touching 
the  Atlantic  coast;  in  1879  only  12  per  cent.  In  the  central  belt, 
including  all  States  between  the  first  named  and  the  Mississippi  River, 
the  proportion  has  gradually  declined  from  58  to  46  per  cent  The 
country  west  of  the  Mississippi,  coming  in  with  12  per  cent  thirty  years 
ago,  now  yields  42  per  cent  of  the  crop,  as  appears  in  the  following 
statement: 


Section. 

1849. 



s 

12 

1850. 

I860. 

1879. 

A tlantic coast , .**.    ,    ....... JtJ.». ......  ^x           ^    . 

34 

55 

a 

* 

53 

■l 

12 

Central  belt 

46 

Trana-M  UaisMppi  belt 

42 

The  progress  westward  is  best  shown  by  a  meridian  line  dividing  the 
crop  into  eastern  and  western  halves,  which  may  thus  be  represented 
for  tour  decennial  periods: 


Yeara. 

Crop,lnbnahelfl. 

Central 

laaridto. 

1849 

592,071,104 

888, 792, 742 

7G0, 944, 549 

1,754,861,535 

o     » 
85 

1869 _ 

86  30 

roJO 

86 

1879 

dO  23 
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The  distance  traversed,  calculated  on  the  line  of  40°  north  latitude, 
during  this  thirty  years  of  progress  westward,  has  averaged  7.8  pules 
per  annum,  or  234  miles  in  all,  from  a  line  running  through  the  eastern 
line  of  counties  in  Indiana  to  a  longitudinal  line  running  a  little  east 
of  Springfield,  I1L 

The  question  has  been  frequently  asked,  What  is  the  necessary  con- 
sumption of  maize  per  capita  in  the  United  States  T  No  fixed  quantity 
can  be  designated  as  a  necessity  in  the  whole  country,  or  in  a  particu- 
lar State.  It  depends  not  only  upon  the  numbers  of  people,  but  upon 
the  farm  animals  to  be  fed  and  fattened,  and  the  comparative  quantity 
and  price  of  hay  and  forage,  and  all  substitutes  for  corn  which  may  be 
used  in  larger  proportion  in  a  season  of  scarcity.  The  West,  under  ex- 
isting circumstances,  can  consume  55  bushels  for  each  unit  of  popula- 
tion, ship  30,  and  have  5  as  a  surplus ;  or  with  800,000,000  instead  of 
1,200,000,400  bushels,  it  can,  by  economy  and  substitution,  make  40 
bushels  answer,  and  ship  20,  the  increased  price  naturally  reducing  both 
consumption  and  exportation.  A  reduction  of  over  500,000,000  in  a 
single  year  has  had  this  effect :  It  has  increased  the  price  more  than 
60  per  cent,  and  advanced  the  average  price  of  swine,  sold  for  packing, 
to  31  per  cent. ;  the  actual  average  of  1881-J82.  It  increased  the  cost  of 
beeves,  but  not  in  that  proportion,  as  they  are  the  growth  of  three  or 
four  year*,  and  npt  of  a  single  season,  and  the  product  of  grass  rather 
than  com.  But  when,  during  the  planting  season  of  1882,  there  was 
prospect  of  another  failure,  a  panic  seized  the  beef  market,  and  the 
advance  was  temporarily  30  per  cent,  additional. 

The  comparison  of  production  of  corn  by  States,  according  to  the 
population  in  June,  1880,  and  the  crop  of  the  preceding  calendar  year, 
gives  precedence  to  Iowa  as  the  first  in  rank,  with  1G9.3  bushels  to  each 
inhabitant.  Nebraska  claims  the  second  place,  with  144.7  bushels, 
Kansas  has  106.1  bushels,  and  Illinois  105.9  bushels.  The  State  first 
in  actual  quantity  is  therefore  fourth  in  per  capita  standing.  There  are 
but  nine  States  that  have  more  than  30  bushels  per  head.  The  fifth  in 
rank,  Missouri,  has  93.4  bushels;  sixth,  Indiana,  58.4;  seventh,  Ken- 
tucky, 44.2 ;  eighth,  Tennessee,  40.7 ;  ninth,  Ohio,  34.9.  New  England, 
New  York,  New  Jersey,  the  Pacific  coast,  and  the  Territories,  exclusive 
of  Dakota,  have  each  less  than  10  bushels  per  head.  The  following 
table  shows  the  details  of  this  distribution : 


Product  of  corn  per  capita,  oeiufo  of  1890. 


States. 

Population. 

Acre*. 

Prod  act. 

Per 

capita. 

Maine 

648,99ft 
348,991 
332>286 
1,783,083 
276,631 
622,700 

80,9917 
.      36,612 
55,249 
53,344 
11,898 
55,796 

Buihet*. 

960,633 
1, 350,  ''4B 
2,014,271 
1,797,593 

872,967 
1,880,421 

L5 

New  Hampshire 

3.9 

Vermont. " . .....«• 

6  1 

MaAMtohusetts 

1 

Khodelriand 

1.8 

Connecticut 

3 

New  England 

4,010,629 

'    243,891 

8,876,188 

2.1 

Now  Turk » 

5,082,871 
1.131,  116 
4,282,801 

779,272 

844,555 

1,373.270 

25,875,469 
11,166,705 

45,821,581 

5.1 

N«>w Jeraay *    x,  *                  ..  ... 

-   9-9 

YVjra«vlvitnf*. 

10.7 

Northern  MMAle 

10,406,878 

2,497,097 

82, 847, 716 

7.0 
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Product  of  oon  per  oapita,  comm  of  I860— Continued. 


States. 

Population. 

Acres. 

Product. 

Per 

Dataware......  ••............•..••....•.........,. 

146,608 

984,948 

1,612,566 

202,120 

664,928 
1,767,501 

8,804,264 
15,968,533 
29,108,664 

26.6 

Mt*r\laod.....« 

17.1 

Virginia 

19,2 

Soiitbtra  Middle 

1 6»4.  U6 

1,399,750 
995,577 

1,642.180 
900,498 

2,684,615 

2,  805, 419 

1,803,404 

2,588,733 

860,294 

48,969,458 

16.9 

North  Carolina 

28,019.839 

11,767,099 

23,202,018 

3.174,234 

20 

South  Carolina 

1X8 

Geoigia 

15 

Florid* 

U.8 

South  Attmtio 

4,207,000 

41507,850 

06. 163, 190 

15.7 

Alabama.... — .. 

MtMtaHippi 

1,262,505 
1,181.597 

989,946 
1,691,749 

802,535 
1,542,856 

2.056,929 
1.570,660 
742,728 
2.468,687 
1,298.310 
2,904,873 

25,451,278 
21.840.800 
9,906.189 
29,065,172 
24,156,417 
62,764,429 

20.2 
1&8 

Ml  5 

Texas 

1*3 

TenDess** ....X      xx  x.ti         ll..l.... 

atwl 
46L7 

Southern 

7,270,681 

11,040,977 

566,785 
3,021.176 
8,281,923 

919, 792 
3,678.420 
9,019.381 
1,015,893 

172,684,285 

St.  6 

West  Virginia 

618,457 
1,648,  000 
8,194082 
1,686,987 
1. 978. 801 
8,077,871 
1,115,497 

14,090,609 

72,852,263 
Ul,  877. 124 

32,461,452 
115,482.800 
825,79^481 

84,280,679 

23.8 

Ke&Uioky'. 

44.2 

Ohio    .:. 

34.9 

Michigan A...,..^..^,^. 

18.8 

Indian* x.»      iWi 

68.4 

Illinois ." 

105.9 

Wisconsin.. i4.    ^      ^    x  x  .»*,**«ww 

26 

Ohio  Valley  and  Lake 

18,478,815 

21,601,870 

706,786,808 

62.6 

sfinnetot* ..........*...,*,. ......... 

780,778 

1,624.615 

2,168,880 

996,096 

452,402 

438,737 
6,616,144 
5,588,265 
3,417,817 
1,630,660 

14,881.741 
275,024,247 
202,486.723 
105,729,325 

65,450,135 

If 

160.3 

Missouri 

98*4 

Kansas  ....■•■•■■. 

106.1 

Hebraeka , \ 

144.7 

Miatonri  Valley — 

6,022,266 

864.694 
174.768 
62,268 
75,116 

17,691,623 

663,521,171 

no 

California M —.... 

Oregnn _. 

Washington «... 

71,781 
6,646 

487 
2,117 

1,993,825 

126,862 

12,891 

89,183 

18 

0.7 
0.2 

0.5 

Paotfto • *.. 

1,176,844 

80,031 

2,172,261 

Li 

Arimraa 

194,827 
40,440 

185,177 
82,610 
30.150 

119,566 

143,603 
20,789 

177,624 

22,991 

1,818 

90,852 

560 

197 
41,449 
12,007 

465,968 

34.746 

2,000,864 

16,408 

5,649 

633,786 

163,343 

13 

0.6 

M.8 

Idaho 

0.5 

0.1 

Hew  Mexico. 

5.3 

Utah 

Li 

Wyoming  .  ...^ 

District  of  Columbia 

1,032 

29.750 

0.2 

Hooky  Mountains  and  District  of  Columbia. 

908,884 

170,915 

8,340,514 

17 

TJaHed  States,^,**  *  w  ^                  *    x 

60,156,783 

62,368,869 

1,754,861,535 

85 

The  movement  qt  com  production  has  been  constant  and  striking. 
It  has  been  not  only  westward,  but  also  northward.  The  seat  of  the 
prodaction  was  formerly  in  the  South.  Tennessee  held  the  first  position 
in  1840.  In  1*49  fifteen  Southern  States  produced  59  per  cent,  of  the 
crop,  though  Tennessee  had  dropped  to  fifth  in  rank,  preceded  by  Ohio, 
Kentucky,  Illinois,  and  Indiana.    In  1859  the  Northern  States  had  ex- 
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changed  position  with  the  South,  and  claimed  about  six-tenths  of  the 
production,  Illinois  taking  the  lead,  followed  by  Ohio,  Missouri,  Indiana, 
Kentucky,  and  Tennessee.  Illinois  had  only  half  a  crop  in  1869,  yet 
still  held  the  first  position;  Iowa  came  in  next,  and  five  States  followed 
in  the  same  order  as  ten  years  before.  Illinois  had  in  thirty  years,  from 
1849  to  1879,  exchanged  the  third  place  for  the  first;  Missouri  the  sixth 
for  the  third.  Indiana  held  still  the  fourth  place.  Ohio  had  dropped 
from  the  first  to  the  fifth.  Kentucky  from  the  second  to  the  seveuth, 
and  Tennessee  from  the  fifth  to  the  ninth.  Iowa,  Kansas,  Nebraska, 
and  Pennsylvania  came  into  the  list,  and  Virginia,  Georgia,  Alabama, 
and  North  Carolina,  which  stood  at  the  bottom  of  the  first  list,  failed 
to  appear  in  that  of  1879. 

Table  thawing  the  ten  large$t  com-vrodudng  Stake  in  the  ceneue  yean  of  1849,  1859,  1869, 

and  1879. 


No. 

State*. 

1849. 

No. 

States. 

1859. 

1 

Ohio ...................... 

Jhuh$lt. 

69, 078. 696 

68,67*4591 

67,646,984 

52, 964.363 

62,276,2-23 

36,214,887 

85.264,319 

30,060.009 

28,764,048 

27,941,051 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Illinois.....  .................. . 

Bu*h«U. 
116,174,777 

v 

Ohio 

73,643,190 

H» 

nhn<»u7T...^...T/„.. ....... 

Missouri 

72.898,167 

4 

Indiana ...........,.»-- 

71,588,919 

6 

Tranrssee...... ......... ...... 

Ken  tacky. .... ................ 

64.043,683 

6 

Missouri 

IVnncesee....... 

62.  £69, 926 

7 

Virginia. 

Iowa 

42,410,686 

8 

Georgia ......•..•«.. 

Virginia 

3&  319, 999 
33,226,282 

0 

Alabama 

Alabama  ...................... 

Georgia ....................... 

10 

Forth  Carolina 

'30,776,298 

Ha 

States. 

1869. 

Ko. 

States. 

187a 

1 

'  mtnoia .. 

ButMU.     1 
129,921,395  ! 
68,935,065  , 
67, 501, 144 
66,034.076 
51,094.588 
60,091,006 
41,848,614 
84,7(12,006 
30.564,588 
18,464,21* 

2 
3 
4 
6 
6 
7 
8 
9 
10 

Illinois 

BwheU. 
826.702,481 
275, 024, 847 

2 

Iowa    .............•••.•...••. 

Iowa 

3 

Ohio 

MiiMoari 

202,485,723 

4 

Miatoari •. 

Indiana 

116,432,800 

6 

Indiana  ....................... 

Ohio 

111.877,124 

6 

Kentucky.... ................. 

Kansas 

105,729,326 

7 

TemtoMee  .........••.....•..• 

Kentucky..................... 

W,  852, 263 
65,460,135 

8 

Nebraska 

9 

TVxaa"' 

Tennessee         a  .n .........  a... 

62,764,429 

10 

North  Carolina... 

Pennsylvania ............. ...t 

46,881,531 

Exportation. — The  exportation  of  corn  has  been  about  6  per  cent  of 
the  production  during  the  last  decade,  or  twice  the  proportion  of  the 
previous  five  years.  At  earlier  periods  the  shipments  to  foreign  coun- 
tries have  fluctuated  greatly  from  a  fraction  of  1  per  cent,  to  3  per  cent, 
of  the  crop.  It  has  never  been  sufficient  to  control  or  greatly  modify 
home  prices.  When  prices  have  been  high  at  home  exportation  has 
been  greatly  checked;  when  very  low,  larger  shipments  have  been 
found  desirable,  in  supplementing  the  feeding  stuffs  of  Europe,  with 
which  corn  competes.  It  has  ever  been,  until  recently,  an  inconsider- 
able element  in  such  feeding  material,  a  convenience  for  limited  uses, 
rather  than  a  necessity  to  be  had  without  regard  to  price.  The  great 
increase  of  the  latest  period  of  five  years  has  been  mainly  due  to  great 
abundance  and  low  price;  in  part,  to  the  increasing  appreciation  con- 
sequent upon  enlarged  use.  The  following  table  from  the  Treasury 
records,  as  arranged  by  the  Bureau  of  Statistics,  will  illustrate  these 
views: 
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Table  $hnmg  quantities  tmd  vtlm*  #/  corn  ami  e*rn*>rt  experts  fivmlttio  1881  im*mbe> 

Yeara  ending  June  30. 

Com. 

Corn  meal. 

Total  eon. 

Con. 

Cosmeil 

Xo4aloof> 

1809 ~ 

I860 

AdftA. 
1,719,998 
8,814,155 
10,678,244 
18, 904, 909 
16.119,476 
4,096,604 
2.812.726 
18,516,661 
14.889,823 
11. 147, 490 
7,047.197 
1,392,115 
9,826,809 
34, 491, 650 ' 
38,544,930 
84^434,666 
28.858,420 
49. 493, 572 
70.660,963 
85.461,098 
86,296,262 
98;169.tf77 
91, 90?  175 
48,184,916 

Smrrdt. 
258,  H65 
283,  T09 
208,813 
253.570 
267,948 
262,357 
99,419 
387,275 
284,281 
336,508 
309,867 
187,093 
211,811 
308,840 
403,111 
387,869 
291,654 
354,240 
447,907 
482,753 
897,160 
350,613 
434,998 
288,942 

V?5Mk8 
4,248,901 
U.  491, 496 
19,919,189 
17,151.268' 
6.146,ig 
8,210,403 
14,466,761 
16,026,947 
12,498.522 
8,264666 
2, 140, 487 
10,673,568 
35, 727. 010 
40.154.874 
35. 98*;  884 
80,086,036 
50.916,682 
72,662,611 
87.192,110. 
87. 894. 892. 
99.57^329 
93.648,147 
44,346,688 

81,838,108 
3,899,866 

19,  S?!  38? 

lit  993, 794 
3,363,289 
3,679,133 
11,670,396 
14,871,092 
13.O94.0J6 
6,899,7b 
1387,575 
7,468.097 
23.984.365 
23,794,694 
34,769,951 
34.456,937 
33,266,280 
41,621,246 
48,030,398 
40,655,120 
53,98,247 
50,702.669 
38,846,839 

8994,269 

912.679 

692.603 

778,344 

1,913,873 

1,349,766 

1,489,886 

1,129,484 

1,555,585 

3,068,499 

1. 866, 273 

985,676 

951,830 

1,214,999 

1,474,827 

1,529,899 

1.290,533 

1,305,027 

1,511,152 

1,336,187 

tOW.  231 

981,361 

1,270,200 

984,201 

•3,317.872 
9,841. 888 

1881 

7,588,898 

11,166,727 

1862 

1863 

11, 696,  976 

1864 

6,793,045 

1865 

5,169;  019 
13,199,879 

1866 

1867 

10,436,677 

1868 

15, 192, 466 

1869 

8.470,992 

1870 

2,223,261 

1871 

8.4M.88T 
25, 199, 364 

1873 

1873 

36,269,531 

1874 

1875 f 

25, 747,'  479 

1876 

84.579.307 

1877 

1878..- 

1879 

49,366.546 
42,767,381 

1880 

64,279.698 

i88i..~..~.V.YmY.7.Y.l~... 

61.972,869 

1882..... 

29,840,981 

A  glance  at  this  table  will  prove  that  exportation  of  corn  has  little 
influence  upon  price;  at  least,  that  the  home  demand,  from  the  relative 
scarcity  or  abundance  of  production,  is  the  controlling  factor  in  fixing 
price.  The  value  at  ports  of  shipment  was  55  cents  in  1880,  and  the 
quantity  shipped  within  a  fraction  of  one  hundred  million  bushels.  On 
the  other  hand,  in  1870  the  export  price  was  $1.04,  and  the  shipments 
amounted  only  to  a  fraction  above  two  millions.  The  price  controls 
mainly  the  foreigu  demand ;  that  demand  affects  only  in  small  degree 
the  prices  in  this  country. 

WHEAT. 

The  crop  of  1881,  grown  upon  a  breadth  greater,  with  one  exception, 
than  ever  before  reported,  was  the  smallest  since  1877,  with  a  lower 
yield  per  acre  than  any  of  which  official  record  is  made.  The  average 
of  11  years  is  12.2  bushels  per  acre,  ranging  from  13.9  in  1877  to  10.2  m 
1881.  The  average  price,  on  the  basis  of  tarm  valuation,  in  December, 
is  $1.19,  which  is  higher  than  that  of  any  crop  since  1872.  While  the 
price  of  corn  is  determined  mainly  by  the  per  capita  supply,  the  expor- 
tation being  only  3  to  6  per  cenL,  the  value  of  wheat  depends  upon 
the  combined  production  of  Europe  and  America,  three  to  four  tenths 
of  the  crop  being  shipped  abroad  in  seasons  of  European  scarcity.  The 
following  statement  presents  the  estimates  of  area,  product,  and  value 
for  a  period  of  eleven  years : 


Calendar  year*. 

Total  produc- 
tion. 

Total  area  of 
crop. 

Total  vftlte  of 
crop. 

Average 

value  per 

bnanoL 

Average 
yieUje* 

aore. 

Average 

value  of 

yield  per 

•ore. 

1871 

SusheU. 
980.722.400 
849,997.169 
281.264,700 
309,192,700 
2G2, 136,  COO 
289,356,600 
864, 194, 146 
420,122.400 
448,756, 680 
408.  649. 868 
380,280,090 

Aerat. 
19. 943, 898 
30,868,369 
22, 171. 676 
34,967,637 
26,381,512 
27,627.021 
!K,977,548 
32.108,560 
32.646.950 
ST.  988.717 
87,709,020 

$296,411,830 
810,180,876 

323,594.806 
291, 107. 896 
294,680,990 
860.259,300 
394,696,779 
326.346.424 
499, 030,  M2 
474, 201, 850 
453, 700, 427 

Cents. 
126.8 
124 
H»     . 

94.1 
109 
103.7 
1*8.2 

77.7 

no.* 

95.1 
119 

Budub. 
1L5 
U.9 
12.7 
12.3 
U 

10.4 
18.9 
13.1 
18.8 
13.1 
10.1 

844  68 

1873 ...... 

14  87 

1P78.... .-. 

1876 

14  59 

1168 
U  16 

1876 

10  86 

1877 

J878 

15  88 

10  16 

1879 

16  87 

1880 

18  48 
13  03 

1881 : 

Total 

3,764,472,634 

808,577,281 

3,966,199,807 

Annual  average.... 

342,224,776 

28,062,480 

869,054,528 

10&1 

12.3 

13  88 
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With  an  increase  of  thirteen  millions  in  population  from  1871  to  1882, 
and  an  increased  exportation  of  130,000,000  bushels,  we  should  require 
twice  as  much  wheat,  and  the  apparent  iucrease  of  area  is  found  to  be 
90  per  cent 

Wheat  is  a  crop  grown  in  all  the  States  and  Territories,  though  very 
unequally,  some  States  producing  scarcely  a  week's  supply.  The  New 
England  States  together  grow  only  a  sufficiency  for  three  weeks,  the 
Middle  States  obtain  three-tenths  of  their  wheat  from  the  West,  ana  the 
South  has  a  deficiency  quite  as  large.  Kentucky  and  Tennessee  pro- 
duce breadstuffs  for  home  consumption,  and  sometimes  a  small  quan- 
tity toward  filling  the  Southern  demand.  The  States  that  have  any 
considerable  surplus  of  wheat  are  those  north  of  the  Ohio  River,  those 
of  the  Missouri  Valley,  and  of  the  Pacific  coast.  Twelve  States  and 
two  Territories  complete  the  list  of  reliable  surplus  wheat  producing 
States. 

Where  and  by  whom  is  this  surplus  usedf  By  an  analysis  of  the 
facts  of  production,  local  distribution,  and  exportation,  we  are  able"  to 
fix  with  considerable  precision  the  local  consumption.  Yet  the  produc- 
tion varies  annually,  sometimes  20  pear  cent,  or  more  in  a  single  year. 
Consumption  is  increased  by  augmenting  population,  and  great  scarcity 
with  high  prices  may  somewhat  diminish  the  per  capita  rate^  AH  these 
chang&  add  to  the  difficulties  of  calculating  the  distribution  of  each 
crop. 

Yet  the  writer  four  years  ago  attempted  to  show  what  had  become  of 
the  assumed  crop  of  1877,  believing  that  similar  calculations  for  sub- 
sequent years  would  verify  the  accuracy  of  the  estimates  of  production, 
if  substantially  correct,  or  show  wide  and  increasing  discrepancies  if 
the  bases  of  these  calculations  were  unfounded  and  untrue.  First,  the 
reserve  for  seed,  a  large  proportion  of  it  to  be  planted  soon  after  ripen- 
ing, requires  a  bushel  and  a  half  per  acre,  as  established  by  a  careful 
investigation.  Next,  the  exportation  of  the  following  fiscal  year,  which 
corresponds  with  sufficient  nearness  to  the  crop  year,  which  can  be  given 
in  actual  bushels.  The  remainder  is  left  for  consumption,  almost  ex- 
clusively as  food  for  man.  This  requirement  for  loeal  consumption,  the 
distribution  of  the  supply,  is  not  blindly  assumed,  but  is  fixed  after  in- 
vestigation of  the  facts  of  transportation  to  the  South,  to  the  Eastern 
seaboard,  after  examination  of  floor-manufacturing  data,  and  all  facts 
that  bear  upon  local  differences  in  rate  of  consumption. 

Without  attempting  too  minute  characterization  of  local  differences 
in  rate  of  consumption,  but  averaging  for  large  groups  of  States,  the 
assumed  supply  of  twelve  States,  from  Maryland  to  Texas,  is  placed  at 
4  bushels.  A  very  large  proportion  of  corn  m  used  in  this  region,  by 
all  classes,  and  especially  by  the  great  masses  of  laborers;  in  some  dis- 
tricts the  consumption  of  wheat  is  not  half  the  average  for  the  whole 
country.  In  Maryland  and  Virginia  the  proportion  is  much  greater 
than  in  Alabama  or  Mississippi,  yet  4  bushels  is  probably  an  excessive 
rather  than  a  deficient  supply  for  the  whole  region.  In  Kentucky  and 
Tennessee  the  average  is  placed  at  4£  bushels.  In  the  great  wheat- 
growing  States,  and  in  the  Middle  and  Eastern  States,  wheat  is  more 
exclusively  used  for  bread,  though  corn,  rye,  and  buckwheat  are  con- 
sumed to  a  limited  extent,  and  5  bushels  are  allowed.  This  makes  an 
average  of  fully  4|  bushels,  or  a  full  barrel  of  flour;  to  each  inhabitant 
throughout  the  country — more  In  some  States,  less  m  others. 

Upom  such  basis  the  following  table  is  constructed,  showing  the  dis- 
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tribution  of  the  estftnated  production  of  1877,  according  to  the  popula- 
tion of  the  spring  of  1878 : 

WHBAT,  1877. 


Group  of  States. 

Prodaction, 

Consumption. 

Surplus. 

Deficiency. 

For  broad. 

For  teed. 

New  Borland ................. 

JhuJUIt. 

1,174,800 
84.180,000 
87,250,000 
18,550.000 
161. 450,0(10 
77, 214, 348 
84,875,000 

BusktU. 
20,065.666 
51.880,870 
46,3*4.012 
13.829,466 
66. 875, 215 
17,  HI,  OH) 
7,535,180 

Bxuhslt. 

104,800 
8,614.68:< 
6, 814, 160 
2.K83.7I4 

16.360.060 
6,778,260 
4,447,641 

Buskdt. 

Busiud*. 
18,385.568 
30,715.663 

Middle  ~ 

South  Atlantic  and  Gulft 

Kentucky  and  Tt»nneaa«te 

Western  Central 

""i"726,8?0 
78,214,7i6 
63,284,106 
22,382,179 

16,943,183 

l,ak* ,,    .. 

864,184,146  1    223,802,388 

40,918,308 

165,627,830 

56, 64ft,  375 

The  net  surplus,  after  supply  of  States  not  self-supporting,  is  99,978,- 
455,  of  which  90,1(57,959  are  sent  to  foreign  countries  duriug  the  fiscal 
year,  leaving  a  small  balance  to  eke  out  the  supply  of  the  follow  ing  year. 

These  groups,  with  more  than  half  the  population  of  the  country, 
produce  scarcely  one-fifth  pf  the  crop.  Two  other  groups,  inhabited  by 
two- thirds  as  many  people,  produce  a  surplus  of  131, 508,83 1  bushels. 

This  showing  of  the  consumption  of  1877-'78  looked  well  enough  for 
that  year.  Would  similar  calculations,  applied  to  future  estimates  and 
future  changes  in  exportation  and  seeding  and  increase  of  population, 
fit  equally  well  the  new  estimates  of  production  f  If  not,  then  an  error, 
either  in  the  estimate  or  in  the  distribution,  is  probable. 

The  next  year,  1878,  allowing  2£  per  cent,  increased  consumption  for 
augmented  population,  over  8,000,000  bushels  more  of  seed  for  eularged 
acreage,  and  an  immense  advance  in  exportation  to  147,687,649  bushels, 
the  distribution  aggregates  the  high  figure  of  424,728,467  bushels.  The 
estimate  of  the  Department  of  Agriculture  for  1878  was  420,122,400 
bushels. 

So  far  the  test  is  a  close  one.  In  these  two  years  the  combined 
figures  for  distribution  make  a  sum  a  few  millions  less  than  the  assumed 
production,  with  no  encroachment  upon  the  average  surplus  stock 
(available  tor  food)  in  the  hands  of  farmers  and  dealers  at  the  begin- 
ning of  the  trade  year,  which  may  amount  to  40,000,000  or  50,000,000 
bushels.  The  next  crop  is  that  of  the  census  year  1879,  and  we  take 
the  figures  of  the  census  to  represent  Jts  production.  We  use  the  same 
calculations,  taking  the  ascertained  population  of  1880,  the  census  area, 
and  the  official  exportation,  with  the  following  result: 

WHEAT,  1873. 


Group  of  States* 

Production. 

OonsumpUon. 

Surplus. 

Deficiency. 

for  bread. 

For  seed. 

Iffew Xnffbnd ........ •.*..••... 

BusheU. 
1,227,087 
34, 127, 182 
32.940,094 
18,687.469 
231, 702, 204 
96,018,262 
4*777,260 

ButhtU. 

20.052,645 

68,217,430 

52,006,148 

14,359,720 

67,478.685 

18,666,085 

10,402,490 

Buih^Ht. 

118,504 
M£,941 
6,066,609 
3,585,906 
25,273,980 
19,223,368 
4*298,668 

Bu»hd*. 

Buaksis. 

18,944,112 
22,719,189 
25,181,60 

Middle.? 

South  Atlantic  tad  Gulf 

Kentucky  ead  Tenaeseee 

Central  Western 

792,740 
138,949,589 
66, 128, 8!W 
31,076,102 

Tiftk* 

Pacific  and  Territories 

Dotal 

rn^ini... ........ _••••.... 

.»    1  ■ 

469,479,605 

286,182,108 

58,145,076 

236,947,290 

66,-794,964 

1 
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The  exportation  of  180,304,180  bushels  of  wheat  in  the  year  1879->8p 
drew  heavily  upon  the  crop  of  1879,  reducing  the  reserve  stock  in  sight 
on  the  first  of  August,  1880,  and  evidently  also  the  reserves  not  in 
sight  in  the  hands  of  the  farmers.  Consequently  we  are  not  surprised 
to  find  that  the  distribution  amounts  to  10,000,000  bushels  more  than 
the  production  of  the  previous  year.  We  now  flud  that  the  aggregate 
yield  of  three  years  (by  the  census  and  two  previous  estimates)  is 
1,243,000,000  bushels,  and  the  distribution,  covering  as  nearly  as  possi- 
ble the  same  crops,  1,248,000,000.  Certainly  we  can  discover  no  dis- 
crepancy up  to  this  point. 

Two  more  crops  have  since  been  garnered.  Will  the  harmony  be- 
tween apparent  production  aud  consumption  still  continue  f  Let  us  see. 
The  largest  product  ever  made  is  reported  in  1880,  amounting  to  498,- 
549,868  bushels.  Allowing  2$  per  cent,  for  increase  of  population,  the 
consumption  is  242,086,655  bushels*  For  seed  the  requirement  is  in- 
creased to  56,563.530  bushels.  The  exportation,  the  largest  ever  known 
in  this  or  any  other  country,  is  186,321,2  L4  bushels.  The  total  distri- 
bution is  484,971,399  bushels,  leaving  a  surplus  of  13,578,469  bushels, 
which  is  needed  to  eke  out  the  diminished  supply  of  the  following  year. 

Coming  to  the  year  1881,  in  Which  the  reduction  of  more  than  100,- 
000,000  bushels  is  noted,  and  in  which  the  price  has  advanced  higher 
than  for  many  previous  years,  when  the  reserves  of  the  farm,  the  com- 
mercial granary,  and  railroad  elevator  are  reduced  beyond  all  precedent, 
a  test  parallel  with  those  of  previous  years  is  a  severe  one;  yet  we  make 
no  change  in  the  basis  of  calculation,  exoept  that,  in  consideration  of 
extraordinary  prices  and  enforced  economy  in  living,  it  is  deemed  not 
only  foir  but  necessary  to  recognize  a  possible  difference  in  consump- 
tion, and  a  fourth  of  a  bushel  is  therefore  deducted  from  the  per  capita 
allowance  of  each  section;  a  small  difference,  but  a  large  limitation 
might  be  construed  into  accommodation  to  the  greatly  diminished  esti- 
mate of  production,  and  an  assertion  of  a  theory  of  wide  fluctuation  in 
the  rate  of  consumption  of  wheat,  which  is  not  probable,  the  wheaten 
loaf  being  more  nearly  a  fixed  quantity  in  an  American's  dietary  than 
any  other  article  of  food.  Should  no  allowance  for  diminished  con- 
sumption be  insisted  on,  it  increases  the  amount  consumed  less  than 
13,000,000  bushels,  which  would  not  require  an  excessive  drain  on  aver- 
age reserves  in  farmers'  hands.  The  showing  for  1881-?82  is  as  fol- 
lows: 

WHEAT.  1881. 


Grotip  of  State*. 

Production. 

Oooaumptioii. 

Sorpros. 

Deficiency. 

For  bread. 

For  teed. 

Now  England 

ButhtU. 

1,228,280 
82,708,000 
83, 328,  ttO 
15, 038. 000 
160,091,000 
75, 159, 000 
68,737,000 

19.8)2.012 
52,881,604 
61, 102,506 
14,240,054 
87. 9**0. 987 
18.796,695 
10,425,894 

ButheU. 

110,871 
8,770,826 
6,917.947 
8,847,362 
25,656,642 
9, 161, 289 
6.748.286 

Art*. 

Bwhels. 
18.7U8  123 
23,800,430 
24,781,683 
8,064,41* 

Middle.  

8o«tb  Atlantic  and  Gulf 

Kentucky  and  Tennessee 

Central  western 

""75*48147i* 
47,201,016 
40,567,870 

I***  „T 

Paoiflo  and  Territories 

Total 

888,280,090 

235,249,812 

66,215,678 

168,268,857 

70,438,652 

The  deficiency  of  the  seaboard  and  Onlf  States  is  greater  than  usual, 
and  Kentucky  and  Tennessee  fail  to  produce  the  4A  bushels  i>er  capita 
assumed  as  their  food  requirement.  The  surplus  of  the  grain-growing 
States  is  small.    The  net  overplus  of  200,000,000  bushels  in  1880  has 
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been  reduced  nearly  60  per  cent  Tbe  current  annual  exporta&en, 
though  lets  than  two-thirds  of  that  of  188(W81,  exhausts  this  surplus, 
and  also  reduoes  to  the  lowest  limit  fta  many  years)*the  usual  reserves 
on  hand  in  formers'  bin  or  merchants'  granary  at  the  close  of  each  crop 
year. 

Summing  up  the  results  of  these  calculations,  it  is  seen  that  tfee  dis- 
tribution of  two  years  is  less  by  a  very  small  margin  than  the  produc- 
tion. In  two  other  years  it  is  more  by  an  equally  small  difference;  and 
only  in  the  last  year  is  there  an  apparent  discrepancy,  which  is  folly 
accounted  for  by  the  diminished  stocks  in  hands  of  growers  and  deal- 
era  as  compared  with  the  large  surplus  of  August  1?  1881,  when  possi- 
bly 45,000,000  bushels,  exclusive  of  seed,  were  in  existence  east  of  tbe 
Boc&y  Mountains  and  20,000,000  on  tbe  Pacific  ooa*t.  The  recapitu- 
lation ia  as  follows: 


Year*. 

ftednetioa. 

For  bm3» 

For  Mod. 

Bz^rtMhB. 

Total  distorts*- 
tioa. 

1877 „ 

1878 

Jiuihrt*. 
364, 194, 149 
420, 122, 44*0 
459,479,608' 
498,549,808 
383,280,090 

223,392,383 
228,877,978 
236,181,108 
248,096,055 
235, 249, 812 

ButiUU. 
40,913,806 
48,162.840 
53,145,076 
56,508,530 

Butkd$. 
80.167,959 
147, 687, 649 
180,894,188 

BuaWfa. 
854,388,939 

tfA,  87^880 

4ia,89r.m 

1879 

1880 

1881 

Total- 

2, 125, 626, 009 

1, 165, 698. 931 

254.000.337 

726,878,891 

2,UA072,64» 

Avtmg* 

4&  188,202 

898,189,781 

60,806,065 

145, 3*.  078 

4^9,214,539 

The  result  is  an  estimated  production  of  2,122,026,009  bushels  in  five 
years,  and  a  distribution  of  2,146,180,200  bushels,  an  excess  of  20.554^*51 
bushels.  If  this  represents  truly  the  facts  of  production  and  distribu- 
tion, it  shows  that  tbe  surplus  on  hand  at  the  close  of  the  wheat  year, 
August  1, 1882,  was  about  20,000,000  bushels  less  than  at  the  same  date 
in  1877.  It  is  certain  that  the  unexampled  exhaustion  of  stocks,  in  con- 
sequence of  last  year's  diminished  product,  did  reduce  stocks  to  that  ex- 
tent at  least.    A  few  facts  will  make  this  matter  plain. 

The  early  exhaustion  of  the  surplus  is  indicated  by  results  of  returns 
of  wheat  on  hand  March  20, 1882  (four  months  before  the  close  of  the 
wheat  year),  compared  with  the  quantity  on  hand  March  20, 1881,  in 
the  following.  States,  which  furnish  a  large  proportion  of  the  surplus  of 
wheat: 


March  20, 1882. 

Maroh  20,1881. 

State*. 

Peroral 
•f  crop. 

Bushels. 

Peroral 
of  crop. 

Bushels. 

Ohio  

25 
18 
19 
88 
17 
If 

9,630,000 
6,643,549 
6,836,880 
4,197,949 
8,467,839 
3,996,859 
2,906,409 

80 
28 

24 

28 
28 
29 
» 

14,937,143 

f.  694, 997 
9,289,897 
$277,678 
6.287,869 
8,878,216 

Indiana ......,.•••..,.......... 

Illinois 

Iowa ...-..-..•••...•••••••••..... 

Mliwoari „• 

Kansas ,.... 

Nebraska , ............ 

Total 

n 

8ft,  662, 040 

35 

84, 393, 883 

Instead  of  ?5  per  cent,  on  hand  at  that  date,  there  was  only  31  per 
cent.,  while  the  actual  quantity  on  baud  of  the  reduced  crop  of  1881  was 
less  by  nearly  2i);000,000  bushels ;  a  decrease  of  nearly  half. 

The  reduction  m  the  visible  supply  of  the  Atlantic  coast  wheat  was 
also  in  very  nearly  the  same  proportion. 


REFOBT  OF  THE  STATISTICIAN. 


591 


Th«  mmcp&mm  is  as  follews :  , 

MjMxA20,1880 , ,....., 25,864,987 

March  19,  1881 22,907,008 

March  18,  1882 13,416,924 

From  this  time  to  Jane  24,  the  receipts  at  seaboard  ports  were  opty 
10,042,838,  and  the  visible  supply  (stock  "in  sight")  had  in  that  time 
been  reduced  2,860,478  bushels,  showing  that  a  little  more  than  7,000,000 
bushels  had  in  the  meantime  come  from  all  farms  east  of  the  Rocky 
Mountains  over  the  through  routes  eastward,  though  a  small  additional 

Suantity  had  been  drawn  from  farmers  for  local  distribution.    It  is  evi- 
ent  from  these  facts  that  there  was  little  more  than  half  of  the  usual 
Burplus. 

From  this  exposition  it  may  be  fairly  assumed  that  the  amount  of 
wheat  required  as  food,  in  years  of  average  abundance,  is  4§  bushels 
per  capita;  that  it  scarcely  ever  exceeds  If,  and  rarely  falls  below  4 J 
bushels. 

It  may  also  be  assumed  that  the  estimates  of  production  are  substan- 
tially correct  as  to  the  crop,  and  that  they  assuredly  are  not  too  high, 
if  divergent  at  all  from  the  actual. 

The  increase  of  wheat  production  in  thirty  years  is  quite  remarkable, 
and  its  progress  westward  equally  notable.  There  has  been  an  increase 
of  (nearly)  14  per  cent  on  the  Atlantic  coast,  of  427  per  ceut  in  the 
Central  States,  and  3132  per  cent,  in  the  country  beyond  the  Missis- 
sippi, In  ten  years  past  the  increase  has  been  03  per  cent,  in  the  central 
belt  and  92  in  the  Trans-Mississippi  region,  though  the  actual  increase 
in  buqbels  was  greater  in  the  former— 88,388,110  against  82,120,009 
bushels. 

The  production  of  each  grand  division  is  thus  shown  for  each  decennial 
enumeration: 


18J6L 


1MB. 


1*781 


AtlantioccMst .... 

antral  felt 

Tnna-Mlaeiadppi. 

Total 


51,667.020 

48,522.646 

5,306,278 


Jfa«M«. 
58, 204,  137 
94,468,609 
25,962,178 


67,476,371 
140, 877, 670 
89,  882, 185 


88,701,691 
229, 206, 180 
171,512,794 


100,486,844 


171,104,924 


287,746,888 


469,479,506 


The  percentage  proportions  of  each  crop  produced  in  each  division 
are  thus  compared: 


Section*. 

1849. 

1858. 

1869. 

1879. 

Atlantic  coast ...................................... 

51.4 
48.1 

6.3 

30.7 
64.6 
14.7 

20. 
49. 
3L 

12.8 

Central  belt 

4&9 

Trnna-MiMinaippi ,. 

37.3 

100. 

100. 

109. 

100. 

It  will  be  seen  that  the  proportion  grown  in  the  central  belt  has  not 
declined  in  thirty  years,  though  it  is  less  than  twenty  years  ago.  In 
the  last  decade  it  has  slightly  advanced. 

The  most  striking  fact  in  wheat  production  is  the  increase  per  capita, 
notwithstanding  the  phenomenal  increase  in  population.  It  was  4.33 
bushels  in  1849;  5.5  in  1859;  7.28  in  1869;  and  9.2  in  1879.  The  fol- 
lowing exhibit  gives  the  quantity  per  capita,  with  the  acreage  and  the 
population  of  each  State. 
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The  local  changes  of  production  are  seen  clearly  in  the  accompanying 
diagram,  which  represents  the  ten  principal  wheat-growing  States  in 
each  enumeration  in  the  order  of  their  prominence.  Two  States  in  the 
last  list  exceed  the  production  of  the  whole  ten  of  the  first,  and  very 
nearly  equal  the  entire  crop  of  1849.  The  first  in  1849  literally  becomes 
the  last  in  1879.  Only  three  of  the  first  list,  New  York,  Maryland,  and 
Virginia, fail  to  appear  in  the  last.  The  tenth  State  in  1879,  Pennsyl- 
vania, haa,  a  production  considerably  in  excess  of  the  first  in  *e  list  of 
1849,  which  is  also  Pennsylvania.  Ten  States  in  1849  produced  86  per 
ceut  of  the  crop,  75  in  1859,  79  in  1869,  and  75  in  1879;  u  e.,  about 
three-fourths  of  the  product  is  grown  in  less  than  one  fourth  of  the 
(Hates  and  Territories,  showing  that  while  wheat  can  and  may  be  grown 
in  every  political  division  of  the  Uuited  States,  there  are  climatic,  geo- 
logical, or  economic  reasons  for  unequal  and  patchy  distribution  of  thtfl 
important  crop.    These  changes  are  shown  in  the  following  table: 


Btatos. 


1849. 


PennsyiTsnia 

Ohio 

Now  York... 

Virginia 

Ulinoio 

Indian*....... 

Michigan..... 

Maryland.... 

Wisconsin.... 

Missouri 

Tot*!.., 


15, 1*7,  aw 
14,497,351 
18,12L498 
11,212,616 
9.414,575 
6,214, 468 
4,925,880 
4,404,680 
4. 286;  131 
2,981,652 


86,606,541 


Wisconsin... 

Ohio 

Virginia 

PvnnRylYaiiia 
Newtork... 

Iowa 

Michigan.... 
Maryland.... 

Total... 


23.8J7.6B 
16,848.267 
15,857,451 
15.119.9C 
18,186,977 
13, 642,165 
8,681165 
8,449,461 
»\336,  m 
6,193,491 


8tatea. 


12*2*5,2* 


1879. 


Illinois 

Iowa.:., 

.Ohio 

Indiana...... 

Wisconsin . . . 
Pennsylvania 
Minnesota . . . 
California.... 

Michigan.... 

MJssouii , 

Total.., 


BmAtU 

90,128,405 
29, 436, 693 
27,882,159 
27,747,222 
26,606.844 
19,672,967 
18,-66,073 
16.676.702 
16,265,773 
14.315,926 


226,697,263 


Ittteota 

Indiana...... 

Ohio 

Michigan  ... 
Minnesota... 

Iowa 

California.... 

Miasoori 

Wisconsin... 
Pennsylvania 

Total... 


61,119,19} 
47.294,98 
46,014,991 
36.583,513 
34.  991,939 
81. 164,3ft 
3*,  617,791 
H936.627 
24.884,65 
19.492.4tf 


844,629,491 


The  rate  of  westward  movement  of  wheat  is  greater  than  that  of  corn< 
Calculating  the  distance  traversed  westward  on  the  line  of  the  fortieth 
parallel  (which  very  nearly  divides  the  crop  into  northern  and  southern 
halves)  at  the  rate  of  280,135  feet  to  each  degree  of  longitude,  the  move- 
ment of  thirty  years  is  equal  to  411  miles,  or  13.7  miles  per  annum.  The 
center  line  of  production  passed  tbrongh  Eastern  Ohio  in  1849;  through 
the  eastern  line  ot  counties  of  Indiana  in  1859;  Eastern  Illinois,  in  the 
western  line  of  Pratt  County  in  1869,  and  the  center  of  Illinois  in  1879, 
as  indicated  in  the  following  statement: 


Tears. 

Crop. 

Oatrslhst 
ofloajcitooi 

1848 

Jtosftsit. 

100.48\944 
178,104,924 
287. 745, 636 
4541,479,605 

81* 

JH.,0 

83»9r 

1£69 •• 

88 

1879. 

88»  4** 
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The  accompanying  outline  map  of  this  region  shows  the  central  line 
dividing  the  crops,  both  of  wheat  and  corn,  at  the  four  decennial  dates. 

The  movement  of  thirty  years  was  through  7$  degrees  of  longitude. 
It  has  not  been  equal,  more  than  half  of  the  stride  having  been  accom- 
plished in  the  first  ten  years.  Nor  has  the  march  been  without  retro- 
grade, as  the  line  of  equal  division  of  the  crop  was  carried  in  1877  fully 
a  third  of  a  degree  farther  than  in  1879,  when  the  Ohio  Valley  pro- 
duced 180,000,000  bushels  and  the  entire  Northwest  only  about  two- 
thirds  as  much  on  nearly  the  same  area.  It  is  possible  that  the  move- 
ment may  at  some  future  day  tend  eastward  after  the  western  limit  is 
reached.  The  reced  ng  eastward  in  1879  was  in  consequence  of  a 
higher  rate  of  yield  in  the  older  winter-wheat  States,  in  part  from  bet- 
ter cultivation,  tile-draining,  and  wiser  management,  with  the  aid  of  a 
propitious  season.  The  following  statement  illustrates  the  difference  in 
vield:     . 


Winter  wheat.        • 

States. 

Spring  wheat. 

States. 

Bushels. 

I 
Bushels  ! 
per  acre. ! 

Bushels. 

Bushels 
per  sore. 

New  York 

11,587,7*6 
19,462,41* 
-   46,014,869 
85,532.543 
47. 284, 858 
51. 110, 5412 

15.7 
13.5  ! 
18.0  1 
10.5 
18.0 
15.9 

Wisconsin 

24,884,689 
34, 601, 030 
81,154,205 
13, 847, 007 
2,830,289 

12.8 

PenDiyhranla ........... . 

Minnesota 

|  Iowa 

11.4 

Ohio.      

10.2 

Michigan 

1  Nebraska. 

9.4 

Indiana 

llttnaia    ... 

Dakota 

10.7 

Total 

^rtsl 

210,992,938 

17.0 

107,817,220 

110 

The  highest  rate  of  yield  in  the  northwest  fails  to  equal  the  lowest  in 
the  great  winter-wheat  States  east  of  the  Mississippi  It  is  fair  to  say 
that  the  difference  here  presented  is  greater  than  the  average  difference 
of  a  series  of  years,  yet  the  causes  producing  it  act  with  much  uniform- 
ity and  certainty,  and  the  fact  enforces  an  important  lesson  in  wheat 
husbandry. 

Exportation. — The  exportation  of  wheat  assumed  increased  impor- 
tance during  the  war  period  from  the  high  price  of  gold  (wheat  being 
sold  virtually  for  gold),  and  from  the  necessity  for  something  in  the 
place  of  cotton  with  which  to  pay  for  necessarily  heavy  imports. 
During  those  four  years  the  average  annual  shipments  exceeded 
50,000,000  bushels.  For  five  years  thereafter  the  annual  shipments 
averaged  but  20,000,000.  Then  a  new  impetus  was  given  to  the  trade, 
first  from  increased  consumption  of  wheat  in  an  era  of  progress  ana 
prosperity,  and  afterwards,  when  a  check  came  to  the  general  prosperity 
of  the  great  nations  of  western  Europe,  several  un propitious  seasons 
in  succession  caused  a  largely  increased  demand  on  our  supply,  which, 
fortunately,  was  ample  for  all  demands.  The  high' prices  which  re- 
sulted have  greatly  increased  the  acreage,  which  has  been  doubled 
in  fifteen  years.  Since  1369  the  exportation  has  never  fallen  below 
fifty  millions,  except  in  187i-,72,  aud  for  four  years  past  it  has  averaged 
169,000,000  bunheis  per  annum,  and  au  export  value  of  $187,000,000. 
The  foreign  shipments  of  five  years  have  equaled  the  volume  of  exports 
of  sixteen  previous  crops. 
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TM$  9hewin§  fw*nUHe$  mnd  vmhm  o/  tribal  and  whedi/Umr  mportrifnm  1860  to  lite, 


Wheat 


Wheat-flow. ;  Total  wheat  1 


Wheat 


Wheat  flees: 


Te4al 


I860.... 
1861.... 
I86i...w 
1868...., 
1864.... 
18B5  .... 
18€6.... 
1867... 
I860  ... 
1869.... 
J679  ... 
1871..*. 
1871.... 
1873... 
1874.... 
1879.... 
1878.... 
1877  ... 
1878.... 
1879.... 
1889.... 
1881.... 
1882.... 


Bushdi. 
8,003,016 
4.168,158 
M.  238, 057 
87,289.571 

g  168. 444 
881.712 
9,937.152 
6.579,102 
t,  146, 411 
18.940.898 
17. 557, 836 
86,584,116 
84,819.908 
26,423,080 
89,204.285 
71, 039. 9-J8 
63,047.177 
55,073.122 
40,325.611 
72,404.961 
122.358,986 
153,2  2.795 
150, 565, 477 
95,271,802 


BmmU. 

2,431,824 
2, 61 L  596 
4,323,756 
4,682.628 

♦,390,055 
1, 567. 347 
1,694,542 
8,183,050 
),  300.  106 
2.076,428 
2,431,873 
8,463.333 
8,668.841 
2, 514, 535 
2,562,086 
4,094,094 
8,973.128 
8. 935. 512 
8,343,665 
8,947.321 
6.629.714 
6, 01U  419 
7. 945. 786 
6,915,686 


12,945,291 
16,907,896 
60,694.959 
69,258.729 
66.  ¥15. 861 
89.689.772 
21,657,691 
16,402.628 
11.  u96,  888 
26.284.892 
28,501,264 
82.169,113 
69. 75 ».  190 
87,738,487 
50,733,672 
89.463,351 
70. 926, 253 
72,782.926 
55, 872, 198 
90. 167, 9.*>9 
147. 687, 649 
180. 804. 189 
186,821.614  | 
121,892.889 


«,«9, 192 
4,976,704 
88,813.624 
42,573.295 
46.764,196 
91,482.133 
19,397.197 
7,842,749 
7,822,555 
80, 247. 682 
24.383.259 
47. 171. 229 
46, 143, 424 
38,915,060 
5L  452, 254 
101.421.459 
69.607.868 
68,382,899 
47.185.662 
84.872,016 
130, 701, 079 
190,546,3v6 
167, 698, 485 
112,929,718 


9314,433,881 
16,448,907 
K  644, 849 
27.534,677 
28,366,069 
25.688,249 
27,221,031 
18,396,696 
12.HJ3.775 
29,887,798 
18,812,865 
21, 169. 593 
24.092,184 
17,955,684 
19.381,664 
29,258,094 
2*712,440 
24.433,470 
21.663,947 
25.095,721 
29. 567. 713 
35,33  ,197 
45,047,257 
86,875,956 


tir.282.7tt 
1*52^211 
93. 968.412 

76. 197. 872 

mmtm 

57. 02*  3a? 

291290,489 
90,626,329 
&i.U5t4S9 
43,197.191 
88,240,83 

66,879,744 

7a  833.  918 

130.67a.S58 

83v38#.a89 

92.  816,  369 

68,799,  509 

121.997,737 

100,268.701 

225,870.502 

212.  745,  742 

140.304,713 


OATS. 

This  crop  in  1881  was  an  exception^  the  only  cereal  not  seriously 
paired  by  the  vicissitudes  of  the  season.  It  was  not  a  large  crop*  and 
scarcely  a  medium  yield.  The  average  was  24.7  bushels  per  acre,  the 
average  for  eleven  years  being  27.G  per  acre.  This  is  the  lowest  rate  for 
that  period,  with  the  exception  of  22  bushels  in  1874.  The  range  was 
from  22  to  31.6  bushels. 

The  value  was  also  higher  than  in  any  year  since  1870,  except  iti  1874, 
When  it  was  52  cents.  In  1880,  when  the  yield  was  25.8  buBhels,  slightly 
under  an  average,  the  price  was  36  cents,  precisely  the  average  of  eleven 
years.  It  would  nave  been  somewhat  higher  but  for  the  extraordinary 
abuudance  and  unusual  cheapness  of  corn.  So  when  the  production  of 
maize  fell  off  500,000,000  bushels  in  1881,  the  value  of  oats  advauced 
ten  cents  per  bushel,  notwithstanding  the  yield  of  24.7  bushels,  in  con 
sequence  of  the  still  greater  advance  of  corn,  these  grains  being  used  in- 
terchangeably for  feeding  certain  farm  animals. 

The  value  per  acre  for  this  series  of  years  is  found  to  be  about  $10 
per  acre. 


Cafebta*  yeere. 


Total  produc- 
tion. 


Total  area  of 
crop. 


Total  raltae  of  '  ATera«e   A*****6 ;  TalSe*? 


1871 

1872 

1878 

1874 

1875 

1876 

1877  

1878 b *. 

1879 

1880 

1881  

Total 

Annual  average 


255, 743, 000 
271. 747, 000 
270.840,009 
240. 369. 000 
854,817.509 
820.884,009 
406,  394, 000 
413. 578, 560 
363, 761, 820 
417.885,480 
416,481,000 


Jiff*. 
8,365,809 
9, 000. 769 
9,761,700  | 
10,897,412  i 
11,915,075 
13,858,908  ' 
12,826,148  J 
13,  176, 609  I 
12,683,500 
16, 187, 977 
16, 831, 600  I 


8102, 670, 930 
91,315,710 
101, 175, 769 
125,047,530 
129,49*930 
112,865,990 
118,681,550 
101, 045, 830 
120,533.894 
150,243,865 
193, 198, 970 


8,731,500,760  | 


134,995,398       1,347,058,059 


Oent$. 
49.1 
33.6 
37.4 
52.0 
86.5 
96.1 
29.2 
216 
83.1 
36.0 
46.4 


339, 227, 342 


12,272,309 


122,459,823 


86.1 


Bmskeb. 

80.6 
3M 
17.7 
22.0 
29.7 
24.9 

ft! 

28.7 
25.8 
24.7 


27.9 


iar 

&s 

8.44 
9.85 

7.74 
9.50 
9.28 
U.4T 
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BARLEY. 

This  is  the  only  cereal  crop  of  which  a  supply  for  home  consumption 
is  not  produced  in  this  country.  While  the  average  production  since 
1870  has  been  36,(MH),0o0  bushels,  the  importation  in  excess  of  exports 
has  been  about  6,000,IMH).  Its  acreage  has  increased  iu  nearly  the  same 
ratio  as  the  area  of  wheat,  yet  the  supply  lags  behind  demand,  failing 
to  keep  pace  with  the  increase  of  the  beer  manufacture.  The  crop  of 
1881  was  a  small  one,  averaging  20.9  bushels  per  acre,  about  the  same 
as  those}  of  1874  and  1875,  and  larger  than  that  of  1872;  others  of  the 
past  decade  ranging  upwards  to  24.5  bushels.  The  influence  of  price 
on  extension  of  area  is  well  exemplified  in  the  history  of  this  crop.  In 
1872  there  was  a  large  importation,  causing  some  reduction  in  price. 
The  next  year  there  was  no  enlargement  of  the  breadth  cultivated,  and 
the  price  weht  up  from  73.9  cents  to  91.5.  In  1874,  the  year  fol- 
lowing, the  expansion  exceeded  two  hundred  thousand  acres,  producing 
no  increase  of  aggregate  product  in  that  year  of  low  yield,  so  that  the 
price  stood  at  92.1,  and  a  further  enlargement  of  200,000  acres  followed, 
bringing  the  price  down  to  81.3  cents,  which  stopped  the  increase  of 
area,  while  better  crops  and  larger  imports  still  farther  reduced  the 
price.  The  reduction  of  4,000,000  last  year  sent  up  the  price  again 
from  60.6  to  82.3.    The  crop  statement  is  as  follows: 

A  noticeable  fact  iti  the  local  distribution  of  barley  COltiVation  is 
the  large  proportion  in  three  districts  widely  separated — California, 
New  York,  and  Minnesota — which  together  produced  23,000,000  of  the 
41,000,000  bushels  grown  last  year,  and  25,000,000  of  the  44,000,000  in 
the  census  year.  In  California  its  distribution  is  quite  general — Ala- 
meda, Coin sa,  Monterey,  San  Joaquin,  Santa  Clara,  and  Sacramento 
being  the  counties  of  largest  production,  together  supplying  more  than 
5.000,000  of  the  12,000,000  bushels  produced  in  1879.  In  New  York, 
Ontario,  Cayuga,  Monroe,  Yates*  Niagara,  and  Wayne,  in  the  wheat 
district  of  Western  New  York,  are  the  principal  factors  in  production, 
producing  nearly  half  the  crop  of  the  State.  In  Wisconsin,  Bock, 
Waukesha,  Fond  du  Lac,  Jefferson,  Sheboygan*  Walworth,  Washing- 
ton, and  Milwaukee  yield  a  large  portion  of  the  crop.  In  California  it 
is  used  considerably  for  feeding,  as  it  is  in  the  East  for  drinking  pur- 
poses.   Very  little  is  grown  in  the  South. 


Calendar  yean. 


Total  prodno-     Total  area  of    Total  value  of 
|  tlon.  crop.        j         crop. 


1871.. 
1872.. 
187U.. 
1874.. 
1*7$.. 
1876.. 
1877., 
If 78.. 
1870. 
1880.. 
1881. 


• 


Bu$heU. 
26,  718, 500 
23, 84«,  400 
32. 144, 491 
32,  55-2, 500 
36,908,600 
38,  710. 500 
34,441.400 
42.  245.  WO 
40,2X3,100 
45,165,346 
41,161,330 


Total i       397,077,797 


Aunuftl  average 


Average  Average '  ££?*? 
value  per  yield  per  JEJ?,^ 
bushel.       acre?   [****£* 


36,097,982 


1, 177,  666 
1,  307, 082 
1,387,106 
1,5*1,626 
1,  789,  9Ut 
1,700.511 
1, 614, 054 
1, 790, 400 
1, 680, 700 
1, 843.  .129 
1, 967. 510 


17, 995, 4H 


121. 
19. 
29, 
29, 

& 

22, 
24, 
23, 

ao. 

38, 


541.777 
837. 733 
333,  529 
988,709 
952,082 
785,110 
028,044 
483.815 
714.444 
090.742 
862,513 


Oentt. 
80.6 
73.9 
91.5 
92.1 
81.8 
•6.5 
64.0 
58.0 
58.9 
66.6 
82.3 


tiuthels.  i 
22.7  ! 
19.2 
23.1 
20.6 
20.6 
21.9 
81. 3 
28.6 
24.0 
24.5 
BO.  9 


290, 568, 058  I . 


.1 


1,685,953 


26,414,823 


78.2 


22.0 


$18  30 
14  20 
21  15 
18  97 
16  73 
14  57 
13  04 
13  67 
11  11 

16  32 

17  21 


16  14 
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RYE. 
This  crop  shared  in  the  disaster  that  overtook  wheat  in  1881,  and 
made  the  lowest  yield  in  ten  years.  Its  average  yield  ia  greater  than 
that  of  wheat,  being  nearly  14  bushels  for  a  period  of  years  throughout 
the  country,  while  that  of  wheat  slightly  exceeds  12  bushels.  Last 
year  the  estimated  average  was  11.6  bushels.  The  range  of  the  general 
average  is  about  4  bushels,  or  from  11.6  to  15.9  during  the  past  decade. 
Pennsylvania,  Illinois,  New  York,  Wisconsin,  and  Iowa  are  the  princi- 
pal factors  in  the  supply  of  this  cereal,  producing  nearly  two-thirds. 
In  the  South  its  real  prominence  fails  to  appear  in  the  census  record, 
as  it  is  far  more  used  there  for  pasturage  than  for  the  grain,  which  is 
mainly  used  for  seed.  The  folio  wing  table  is  compiled  from  the  records 
of  estimates  of  this  Department: 


j         Calendar  year. 


Total  produc- 
tion. 


Total  area  of    Total  ralneof 
crop.        j         crop. 


Average 

valnaper 

bueheL 


A  Torn  go 

yield  per 

aero. 


Average 
▼alMoY 
yfcWper 


iwi 

1873 

1873 

1874 

1875 

1876 

1877 , 

1878 

1870 

1880 

1881 

Total 

Annua)  average 


Busk*. 
15, 365, 500 
14.888,600 
15, 142, 000 
14,  990, 900 
17,722,100 
20,874,800 
21, 170. 100 
25,842,790 
23,639,460 
24,540.829 
20,704,950 


214,382,029 
"19,489,275 


Aorm. 
1,089,531 
1,048,654 
1, 150, 366  ' 
1,116,716 
1,850,788 
1,468,374 
1,412,902 
1,622,700 
1,625,450 
1, 767, 619 
1, 789, 100 


15,431,189 
1,402,835 


112,145,646 
11,363,603 
11,548,126 
12, 870, 411 
13,631,900 
13,635.826 
12,542,895 
13.502,826 
15, 507, 411 
18, 564, 560 
10,327,416 


79.0 
76.3 
76.2 
85.8 
76.9 
66.9 
69.2 
52.6 
65.6 
75.6* 
93.3 


Buakdi. 
14.3 
14.1 
13.1 
13.  4 
13.0 
13.8 
14.9 
15.9 
14.5 
13.9 
U.6 


$n  at 

10  88 
10  04 
U  52 

io  m 

«38 
S8T 
838 

10  85 


154, 730, 729 
~U,  066, 430 


72.2 


13.9 


10  01 


BUCKWHEAT. 
This  crop  has  a  restricted  range.  It  is  annually  grown  to  the  extent 
of  about  12,000,000  bushels,  of  which  two-thirds  are  produced  in  New 
York  aud  Pennsylvania,  for  consumption  largely  as  breakfast-cakes  in 
the  great  cities  of  the  seaboard.  A  small  quantity,  however,  is  annu- 
ally reported  from  nearly  all  the  States.  In  the  South  its  production  is 
extremely  limited — restricted  to  a  few  experimental  patches.  Its  acre- 
age has  nearly  doubled  in  ten  years.  The  crop  in  1881  was  the  smallest 
ever  reported — 11.4  bushels  per  acre.  The  range  has  been  from  this 
figure  up  to  20  bushels.  The  comparison  of  estimates  of  eleven  years  is 
as  follows: 


Calendar  year*. 

Total 
production. 

Total  are* 
of  crop. 

Total  value 
of  crop. 

1 
Average'  Average 
value  per  yield  per 
buaheL  1     acre. 

! 

Average 

value  of 

yield  per 

acre. 

1871 '. 

JBuiheU. 
8,328,700 
8,183.500 
7,837,700 
8,016,600 
10, 082, 100 
9,668.800 
10, 177, 000 
12,246,820 
13,140,000 
14, 617, 535 
9,486,200 

Acre*. 
413, 916 
448,497 
454,158 
452,590 
575,530 
666,441 
649,923 
673,100 
639,909 
822,802 
828,815 

06,900,268 
6, 747, 618 
6,882,043 
6,477,886 
7, 166, 267 
7, 021. 498 
6,996,810 
6,454,120 
7,856,191 
8,682,488 
8,205,706 

OtntM. 
82,8 
82.9 
81  4 
80.8 
71.0 
72.6 
68.7 
62.7 
60.8 
59.4 
86.5 

ButMi, 
30.1 
18.1 

17.7 
17.5 
14.5 
15.6 
18.2 
20.5 
17.7 
1L4 

15  04 

1872 

1873 

14  65 

1874 

14  31 

187.r» 

U  45 

1870 

W« 

1877 

10  76 

1878 

999 

187U 

12  28 

1880  

10  55 

1881 

986 

Total 

111,734,955 

6,625,665 

78,892,893 

i 

...... ....( j 

Annual  average 

10,157,723 

602,888 

7,172,081 

7a  e 

16.1 

1137 
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POTATOES. 

Never  has  there  been  so  disastrous  a  season  for  potatoes  at  that  of 
1881.  The  range  of  estimated  yields  is  from  53.5  bushels  per  acre  in  that 
year  to  110.5  in  1875.  The  average  for  the  period  is  placed  at  84.2  bush- 
els ;  so  that  but  half  a  full  crop  was  gathered ;  in  some  States  scarcely  a 
third  of  a  crop,  while  a  few  had  two- thirds  of  a  full  yield.  The  price 
was,  of  course,  higher  than  ever  before,  90.9  cents  per  bushel,  at  the 
date  of  returns  of  prioes  in  December,  and  higher  as  consumption  ex- 
hausted the  partial  supply.  The  lowest  price  during  the  period  was 
.**8.9  per  bushel,  in  1875,  the  average  for  eleven  years  56.1.  The  loss  of 
70,000,000  bushels  was  severely  felt,  and  could  not  be  made  good  by 
iin])ortation.  Though  Irish  and  Scotch  potatoes  were  sold  in  every 
market  east  and  west,  and  the  trade  acknowledged  to  have  attained 
extraordinary  proportions,  but  8,789,860  bushels  were  brought  in  at  a 
cost  of  $4-61*0, 120,  against  2,1 70,372  bushels  the  previous  year.  Six-sev- 
enths of  (he  shortage  was  not  made  up,  and  there  was  a  similar  scarcity 
of  root  crops  of  all  kinds. 

Estimated  annual  product,  acreage,  and  value  of  the  potato  crop  of  the  United  States  from 

1871  to   1881,  Inehmve. 


Year. 

Quantity. 

Area. 

Value. 

Value  per 
bushel. 

Yield  per 
acre. 

Value  per 
acre. 

1871 

Bushel*. 
120,461,100 
113,616.000 
106,089,000 
106, 981. 000 
160, 877, 000 
124. 827, 000 
170, 092. 000 
124.  ll'O.  650 
181. 626, 400 
167, 6.'»0.  570 
109, 145, 494 

Acres. 
1, 220, 912 
1,331,331 
1,295.139 
1,310,041 
1,510.041 
1,741.983 
1,792,287 
1, 776, 000 
1,830,800 
1, 842. 510 
•      2,041,670 

$71, 836, 671 
Oh,  0*1, 120 
74. 774. 890 
71, 823, 330 
65.  010, 420 
83, 801,  390 
76,  249,  500 
73, 059, 126 
79, 153. 673 
81,662,214 
99, 291, 341 

Cents. 
59.6 
50.9 
70.5 
67.7 
38.9 
67.2 
44.8 
58.9 
43.6 
48.3 
90.9 

Bushels, 
98.6 
85.2 
81.9 
80.9 
110.5 
71,6 
94.9 
69.9 
98.9 
91.0 
53.5 

$58  83 
51  14 

1872 

1873 

67  74 

1874 

54  83 

1875 

43  06 

1876 

48  14 

1877 

42  54 

1878 

41  14 

1879 

43  09 

1880 

44  00 

1881 

48  63 

Total 

1,490,401.214 

17,608.714 

844,202,474 

A  annal  average 

135, 491, 019 

1,608,974 

76, 745, 679 

56.1 

84.2 

47  08 

HAY. 

The  grass  crop,  green  and  dry,  is  worth  more  than  any  other  in  this 
country.  The  hay  is  worth  far  less  than  the  pasturage  in  intrinsic  value, 
and  yet  grass  depastured  produces  an  overwhelming  proportion  of  the 
growth  in  flesh  of  all  animals,  and  bears  an  imi>ortant  part  in  the  fatten- 
ing or  furnishing  of  beeves.  The  following  table  presents  the  annual 
estimates  of  this  Department  of  the  product  and  value  of  the  hay  crop. 


Estimated  annual  product,  acreage,  and  value  of  the.  hay  orop  of 

to  18^1,  inclusive. 

tke  United  States  from  1871 

Years. 

Quantity. 

Area,      j       Value. 

Value  per 
ton. 

Yield  per  Value  pet 
acre,     j     acre. 

187% 

Tons, 
22,239,400 
23, 812,  800 

19,009,052     $351,717,035 
20,318,936  <     34\969.079 
21,804,084  |    339>95.4K8 
21,769.772  j    331,420,738 
28.  507,  964        34*>  2uH.  445 

$16  81 
14  52 
13  55 
13  73 

12  27 
9  74 

8  59 
7  21 

9  32 
11  65 

13  43 

Tons,     \ 

1. 17          $18  50 

W2 

1. 17         17  on 

1873 

25.  085, 100 
24. 133,  »00 
27,873,600 
30.887,400 
3 J,  629,3<)0 
30.608. 206 
35.  403,  UOO 
31.925,233 
3J,  135,  064 

1. 14  1          15  .'.2 

1874 

Mil          15  22 

1875 

1.  IK  |           14  50 

1876 

25, 282, 797 

25,  3(i7,  7c  8 

26.  931,  3i>0 

3ii».90l.252 
271, 934.  930 
2*5.  543.  752 

1.22            11  90 

1877./ 

1. 24  |          10  72 

1878 

1. 47            10  60 

1879 

1H80 

1881 

27,4*4,901  ]     KM,  804,104 
25,  MCI,  955       371.811,084 
30,888,700       415,131,366 

1.29            12  04 
1.23  1          14  38 
1.  14             13  43 

Total 

Annual  average 


.  J327, 803, 093  268,  319, 259  3, 687, 332,  681  | 


.  |  29,800,281  j  24,392,660  j    835, 212,012  j        11  25  j         1.22  1         13  74 
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CROP  ESTIMATES  FOB  188L 

Table  Mowing  the  product  of  each  principal  crop  ef  (he  eererdf  8tatee  nmmem\  fhe  yk*f  per  mere 
the  total  acreage,  the  average  price  in  each  State,  and  the  value  of  each  crop,  few  UfJi. 


Products. 


il 
u 

■A 


I 


MAOTL 

Indian  corn bushels. 

Wheat do... 

Rve do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do  .. 

Tobacco ...pouuda. 

Hay • tons. 


1,064,000 
617, 000  ' 
39,000 

2,869.000 
£44.000 
420,  000 

3,342,248 


041,680 


34 

14.1 

15 

28.9 

22 

20.8 

52 


81.800 
43.700 
2.6t>8 
82,100 
11.100 
20.200 
64,274 


80  91 
1  66 

107 
52 
86 
62 
77 


1,994,967 


12  16 


Total. 


•I- 


1,850,181 


KIW  BUMrBRIBB. 

Indian  eorn buahela. 

Wheat do... 

Bye do... 

Oat* do... 

Barley do... 

Buck  wheat do... 

Potatoes do... 

Tobacco pounds. 

Bay tons. 


1,262,000 

175, 0(H) 

34.  (KM 

1,030,000 

80,000 

92.000 

1,831.158 

172.551 

565,577 


Total. 


VERMOHT. 

Indian  corn bushels. 

Wheat do. 

Rye do. 


Oat* do... 

Barley do... 

Biirk  wheat do... 

Putat«»es do... 

Tobacco pound*. 

Hay tona. 


1,990.000 
37K.OOO 
104, 000 

8,345.000 
285.000 
841,000 

2,  691,  620 
132,  736 

1, 030, 159 


34.2 
15.2 
10  6 
84.7 
22.2 
20 
63 
1,876 
.90 


.  86,904 

11.500 

3.200 

29,700 

3,600 

4.600 

29,066 

92 

628.419 


87 
1  56 

1  05 
52 
82 
78 
80 
12 
11  75 


85.7 
18 

16  8 
83.6 
2.V4 
20.1 
70 
1,562 
1.10 


747,077 


65,899 

21,009 

6,200 

99.500 

11.209 
17.000 
88,466 


86 
1  47 
1  02 

86 

87 
72 
75 
15 
11  26 


Total. 


•  I- 


1.185,759 


MA6BACHU8BTTB. 

Indian  corn bushels. 

tVheat do... 

Rye do... 

Ont* do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


1,406.000 

19.000 

440.000 

703,  (KM) 

S2,  000 

73.  000 

1, 814. 230 

6,000.964 

677,  W2 


25.1 

15.8 

16.3 

30.4 

25.6 

13.3 

55 

1,520 

1.12 

56,900 
1,200 

27,600 

23,100 
8,200 
5, 5(H) 

32,986 

3.291 

605,207 


Total. 


UHODR  ISLAND. 

Indian  corn bushel*.. 

Wheat do — 

Rye do — 

Ont* do.... 

Rarlev do 

Buckwheat do.... 

Potatoes « do — 

Tobacco pounria.. 

Hay tons.. 

Total 


327.000 

2H0 

16  000 

164. 000 

18.500 

1.  350 

862,880 


78,535 


758,084 


27 

10.4 

11.4 

2D.  3 

23.1 

10.8 

60 


1.15 


12,100 

25 

1,400 

6,600 

800 

125 

6,048 


68.291 


88 

1  50 

1  12 

65 

95 

75 

1  00 

15 

18  60 


90 

1  50 

1  12 

67 

97 

90 

1  00 


17  75 


8*6*.  24* 

•63.521 

41,736 

1,281.866 


2,678,581 

"iiatsxiii 


17. 


1,097,946 
273.666 
35,76* 
635,606 
65,606 
68.666 
1,464.606 

Mlr« 
6,644.68* 


16.206,002 


1,711.406 

655.669 

106,080 

1, 672, 506 

247.966 

245,530 

2,01*715 

19.910 

11,687.781 


18,115,516 


1,237.286 

28,509 

602.880 

*     456,956 

77,900 

64,730 

1,814.236 

759.144 

12  6n7,675 


17, 530, 9 


294,806 

389 

18.689 

169.889 

17.946 

1,*M 

862; 8f6 


94,389  ! 


2,198,686 
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2W*  •taring  the  product  tf  too*  prfoetyal  crop,  4*,  for  1861— CootUmai* 


Prpdqeta, 


!» 


r 


A 


i 


GomracncuT. 

ladUaoom bushels 

WbMt do... 

Rye do... 

Oat* do... 

Barley  ......................... .do... 

Bnokwhea* do... 

Btotatnes do... 

Tobacco pounds. 

Bay tons. 


L  427. 000 

89.000 

451,000 

1,038,000 

12.800 

146,000 

2,083,31$ 

1&  763, 759 

560,017 


86.5 

17.7 
14.9 
88.3 
19.8 
13 
65 
1578 
LOO 


66.900 

2,200 
80,800 
36,700 
620 
11,200 
82,061 

i-75! 
569,017 


10  80 
142 

56 

100 

95 

108 


d,  141. 690 

55,380 

441.980 

681.280 

12,800 

188,700 

8,184,981 

2,808,991 

10.037,469 


Total. 


I 


KEW  YOB*. 

. ^m bushels. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

8»y — tons. 

Total.. 
Indian  oorn. 


20,085,000 

10, 844. 000 
2.820,000 

88,160,000 
8,412,000 
3,388,009 

29, 143. 914 
6, 291, 217 
5,502,591 


BW  JBR8BY. 


ft!h- 


bushels. 

...do... 

do... 


Oats do 

Barley do.. 

Buckwheat do.. 

Potatoes do.. 

Tobacco pounds 

Bay ton* 

Total. 

rBNXSTLVAHlA. 

Indian  oorn bushels. 

yneat... do... 

*ye do... 

gits do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobaeoo pounds. 

Bay tons. 


7,829,000 

2,018,000 

1,040,000 

4,052.000 

4.200 

312,000 

2,400.960 

181,680 

529,370 


84,599,009 
18,797,000 

4,050,000 

88, 579, 000 

480,000 

2,466.000 

8.811,600 
88, 805.  661 

2,924,120 


Total. 


DBLAWABB. 

Indian  own bushels. 

wheat do... 

ye do. 


& 


U do... 

Ssrley do... 
uckwbeat do... 

Potatoes do... 

Tobacco pounds. 

Bey tons. 


8,940.000 

1,044.000 

6,500 

316,000 


5,500 
172,903 


Total. 


MABYLAMD. 

Indian  com bushels. 

Wheat do... 

Bye do... 

Osta do  .. 

gertey do... 

Buckwheat do  .. 

Potatoes do  .. 

Tobacco pounds. 

Bay tons. 

Total 


49,186 


26.4 
13.9 
12 

I&6 
1L9 
57 
1249 
1.12 


746,741 

761,500 
780,200 
234.600 

1,824,700 

355,900 

279.600 

853.402 

6.037 

4,913,028 


60  77 
137 
93 
48 
98 
82 
87 
14 

14  55 


16.735,882 

616. 465. 450 
14.856,280 
2.622,609 
18,816,800 
7,828,160 
2,787,160 
17,585.806 
889,770 
89,062.6* 


28.2 
12.7 
10.8 
80.7 
16.8 

9 

69 

1075 

1.04 


25.2 
12.5 

10.5 
31.8 
21.1 
10.1 
48.9 
U73 
L10 


14.4 
10.1 
8.1 
18.5 


18.7 
48 


1.02 


16,277,000 

7,213.000 

285.000 

1,823,000 

6,  '.'06 

95,<t00 

9f>9,  905 

25,800.218 

272. 402 


24.2 
11.7 
10.8 
19.8 
25.8 

1? 

676 
.98 


9,007,967 


160,290,124 


836,800 
158,700 
96.600 
131,800 
250 
34.700 
40,016 
169 
509,010 


77 

148 

97 

49 

97 

1  00 

104 

12 

19  75 


6,038,930 
2.885,740 
1,008,860 

312.009 

2,496.998 

21.802 

10.455,067 


1,908,045 

1,374.500 

1,503.800 

386.9*0 

1,212,700 

22,700 

244,000 

183, 575 

33.080 

2,668,291 


75 
134 
96 
48 
95 

8 

18  53 


•I   85,198,281 

15.187,990 
1,888.960 

18,517,929 
456.090 
2.867,860 
£&47,25S 
5.044.786 

30.563,844 


7,619,246 


189,621,841 


204,160 

102,900 

800 

17,100 


60 

140 

87 

45 


400 
4,021 


98 
1  00 


48,173 


17  70 


877,494 


671.400 

618.300 

26,3"0 

94,000 

240 

9.5O0 

20.415 

38.^05 

277,961 

1,756.981 


64 

1  35 
1  00 

48 
1  10 

90 
1  03 

08 
18  00 


1,764,099 

1,461,000 

5,656 

142,200 


6,890 
172,908 


869.707 


4.421,455 


10,417,280 

8,737,360 

^5.009 

875.040 

6,820 

85,500 

988,708 

2.009,5*7 

4.003,296 

29,868,665 
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TaoU  ihowing  ike  product  of  each  principal  crop,  fc,  for  k&l —Continued. 


Prodnota. 

i 

h 

Si 

1 

k 

2d 

S3 

•  1 

nBOXHIA. 

Indian  oorn...^ 

Wb««t 

.boahela.. 
....  do.... 

27.200.000 

7. 105.  C00 

304.000 

4,331.000 

14.750 

IK,  COO 

1.848,2*0 

77.640.854 

293.000 

15 

8 

6.4 

7.9 
15.5 

9.7 
40 
666 

1.06 

1,800.200 

892.100 

47.700 

645,800 

950 

15,800 

33.707 

139.  6*3 

279,048 

•0  71 

1  33 

92 

53 

110 

73 

86 

08.6 

16  72 

fifi,»t.on 

9,690,464 

By* 

Oars 

Barley 

....  do.... 
....do  ... 
do.... 

2,295.43a 
16.325 

Buckwheat 

Potatoes 

Tobaooo 

Hay 

do.... 

....  do... 
.  pounds.. 
tons.. 

111.660 

X  €77. 90T 
4, 883, 869 

Total 

8,763.93* 

44.280.843 

.bushels.. 
....do  ... 

IIOBTB  CABOLWA. 

Indian  oom 

26,077,000 

4, 579, 000 

376,000 

4,081,000 

2,600 

52,000 

700, 916 

24, 827,532 

00,900 

11.7 
6.9 
6.2 
8.1 

10 
9.6 

88 
443 
1.15 

2,307,600 

662,200 

60,600 

506,300 

250 

5,400 

18,682 

56,<71 

79.043 

79 
149 

97 

62 
1  15 

71 

70 

13.6 
16  80 

SI.  311.836 

Wheat 

6,83X716. 
8*4.730 

2,530.230 

Bye 

Oata 

...  do... 
....do  ... 

Barley   ....  

Bookwbeat 

Potatoes 

Tobaooo  

HV 

....do.... 
....do.... 
....do  ... 
.poonda.. 
....tons.. 

2.TO 

88,886 

498.941 

8, 361. 718 

1. 486, 838 

Total 

8,696,146 

38,354,  163 

...  do.... 
....do  ... 

SOUTH  CAROUIXA. 

Indian  corn 

Wheat 

Rye 

Oata 

Barley   

8,800.000 
988,000 

82,000 
3,008.000 

16,860 

6L7 
6.7 
4.6 

11 

14 

1,808.900 
173.900 

7,100 
281.900 

1,200 

99 
1  66 
1  60 

97 
120 

8,728,888 
1,880,889 

61,809 
S,686,te)9 

88,888 

Bnok  wheat 

do.... 

Potatoes.* 

98.460 

47,528 

2.787 

30 
248 
1.10 

1,282 

192 

2,534 

7i 

14 
17  60 

80.887 

Tobaooo 

Hay 

..pounds.. 
—  tons.. 

8.853 
49.861 

Total 

1.779,008 

k       18.863.801 

bushels.. 
...  do... 

QEORGIA. 

Indian  oorn 

19. 745, 000 

2,933.000 

144.000 

6,666,000 

22,000 

242,758 
15,129 

as 

6.1 

6.6 

,» 



242 
1.25 

2,388.700 

477.200 

21.900 

612. 3»0 

1,500 

87407* 

1,004 
12.103 

97 
1  63 
1  40 

87 
1  25 

00  * 

14 
17  24 

18,168,888 

Wheat *, 

Ere .. 

4, 78*, 798 
201,888 

Oata 

do.... 

4,842,488 

Barley     

Buckwheat 

Potatoes 

Tobaooo 

H*y 

....do.... 
....do... 
....do  ... 
.  pounds.. 
....tons.. 

87,688 

178  fii 

33. 9«8 
860,884 

Total 

3, 523, 114 



28.476,317 

do... 

FLOttlDA. 

Indian  corn 

Wheat 

3, 170. 000 

480 

3.200 

392,000 

8.8 
5.1 
4.9 
8.2 

359,700 

95 

650 

47,800 

1  00 

1  66 

1  «0 

92 

«.  178, 898 
788 

Bve 

6,138 

Oata    

do...« 

888,848 

Barley „ 

Buckwheat 

....do.... 

65"* 

20 
19  00 

Potatoes 

do  ... 

50,040 

23. 0*5 

164 

40 
216 
LOS 

1,476 
107 
156 

82,472 

Tobaooo 

Bay 

.pound*.. 
....tons.. 

4,617 
8,116 

Total 

| 

409,984 

8,676.767 

.....do.... 
....  do.... 
....  do.... 
....do.... 

ALABAMA. 

Indian  corn 

Wheat 

Bye  

Oats 

Barley 

•  ■  ■ 

20, 250.  000 

1, 479,  «'00 

31. -00 

3,  OTt,  000 

5,780 

9,9 
6.6 
5.7 
9.1 
9.6 

2, 0^5. 700 

2&500 

5.400 

337,200 

600 

97 
1  58 
148 

80 
1  37 

19. 842.  fiat 

2.388,839 

44,3X9 

2.731,898 

7,808 

Buckwheat 

....  do.... 

Potatoes 

....do  ... 

466,133 
10, 8*1 

45 
221 
1.20 

7.643 
2,110 
9,<H* 

90 

18 

16  48 

838,178 

Tobacco 

.  pound*.. 
tons.. 

88,903 

Hay 

178,819 

Total 

2,620,221 



26,859.939 
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Table  ohawimg  ike  product  of  each  principal  crop,  fe.f  for  1881— Continued. 


Products. 


i 


I 


Indian  corn hosbela. 

Wheat do  .. 

Rye do... 

Ontn  . do... 

Barley do  . 

Buckwheat do... 

Potatoes do... 

Tobaooo *. - pounds. 

Hay tons 


17,648,000 

197,000 

5,260 

2,186,000 


11 
6.6 
6.2 

10.3 


1,606,200 

84,900 

890 

211,700 


60  96 
1  60 
1  40 

86 


616,940,160 

315,200 

7,160 

1,867,290 


208,820 

486.010 

0,072 


40        I 
287 
1.15 


7,458 
1.519 
7,3M> 


92 

17 

16  47 


Total. 


Indian  oorn. 
Wheat. 


LOUIS?  AXA. 


.bushels. 

do  .. 

do... 


Oata do... 

Barley do  .. 

Buckwheat do... 

Potatoes do... 

Tobaooo pounds. 

Hay tons. 


9,693,000 

6.850 

2'*5,000 

864,000 


208. 0S4 
"35.*  J78 


Total. 


18 
8.8 

8.7 
18.8 


88 


L10 


TEXAS. 


.bushels. 

do  .. 

ao... 

do... 

do. 

do. 

do. 


88,377.000 

8,889.000 

42.000 

8,824.000 

106,000 


Tobaooo pounds. 

Hay tons. 


277.440 

217,9V) 

62,684 


Total. 


11.9 

12.7 

14 

26.8 

19.3 


40 
804 
1.18 


1,870,516 

745.600 

1,600 

27,100 

26,400 


98 
1  60 
1  40 

89 


6,843 


96 


*ii"980" 


16  20 


838.023 


2, 80S,  700 
268,200 

3.000 
311,100 

6,500 


6,936 

76 

68,122 


8,447,274 


▲BKAXSAft. 

Indian  oom buahela. 

wheat do  .. 

Bye do... 

Oata do  .. 

Barley j do  .. 

Buckwheat do... 

Potatoes  do... 

Tobacco pounds. 

Hay tons. 


21,028,000 

L 017, 000 

22,060 

9,837,000 


440,484 

979,922 

23,761 


Total. 


TtNKBHBXK. 

Indian  odrn bushels 

Wheat do... 

..-. ii.do. 


Outs do... 

Barley do  .. 

Buckwheat do  .. 

Potatoes do... 

Tobaooo pounds. 

Hay -. tons. 


36,232,000 

6, 408, 0"0 

182.000 

6,726.000 

86.000 

43.000 

1 394.  447 

22,157,300 

181,097 


14.8 
5.2 

&7 

18.8 


44 

484 
1.20 


1,426.600 

196.  UK) 

3.3<H> 

168,900 


10,011 
2,023 
19.801 


99 
1  40 
1  20 

61 

90 


18 
11  65 


94 
1  50 
1  10 

71 


99 

08.4 
15  00 


1,625,735 


12.4 
6.1 
5.6 

14.2 

18.8 
8.3 

43 
560 
1.10 


2, 916. 800 

1,06*.  400 

32.500 

472,100 

2.600 

5.20U 

82. 429 

40.286 

164.634 


Total. 


4,726,449 


WWT  V1BOIXUL. 

Indian  corn bushels: 

Wheat  do!.. 

Rve.. .\...  do. 


Oata do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobaooo pounds. 

Hay tons. 

Total 


12.980,000 

4. 413. 000 

16?>.  000 

2,098,000 

10,250 

82-.000 

1.  «*62, 720 

2,066,581 

236.986 


22.7 

10.5 

9.8 

16.8 

20.5 

10.3 

45 

603 

1.06 


571.100 

420,  AuO 

It.  900 

124,800 

500 

31.5O0 

23. 61 A 

4.112 

223,571 

1,416,699 


72 
1  36 
I  00 

56 

1  06 
84 
80 

07.6 
14  75 


74 
126 
96 
47 
90 
81 
99 
03.5 
12  >5 


274,454 
74,121 
149,416 


19,617,951 


192,882 
669.'  884 


10,922,801 


33,043,230 
4,674.600 

50.400 
6,077,640 

95,400 


271,891 

89.2*1 

730,269 


48,982,661 


19.766,820 

1,520.600 

24.200 

1,650,279 


436,079 
82,313 
866,416 


23,860,097 


26.087.040 

8,714  880 

1*0.009 

8,706,669 

88,160 

86,120 

1, 115. 5.58 

1,«83.954 

2,071,181 


44. 29\  468 


9,606.260 
5,616.250 

158.400 

986.060 
9.226 

2*3, 256* 
1,061.098 

175. 656 
3,045,367 

20,811,890 
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fabll  $kmiM§  tktprwbetqfmek  prhulfdl  any,  ftp.,  /or  IMBJ^CmUnmrni 


Prsdmcts. 

4 

u 

! 
P 

! 

1 
1 

{Bdfen.  ootd. 

KSXTUCKY. 
h*akel*- 

61, 624. 669. 

8,625.000 

604.  OM 

944.000 

10,500 

1,00?.  808 

168,037,700 

220.996 

17 

7.6 
11.1 
16.8 
17 

9.5 
87 
700 

1.26 

8,642.460 

1,156  690 

62,800 

400.500 

20.206 

1.160 

43.319 

289,911 

184,106 

60  70 
181 
99 
47 
89 
74 
100 

08.8 
18  00 

on*  moot 

112*6.799 
687  669 

Bre                     *             'do 

Site dn 

3,676, 986 

SMI  161 

7.781 

L,  60S.  868 

Barley 

Bnckwheat; . 
Potatoes.... 

do.... 

do.... 

do... 

Tobeooo 

pounds.. 

............«...!7.t<ms 

li.94T.8W 

2.871668 

* 

Total. 

6,144.425 

70,330.177 

OHIO. 

bushels, 

Indian,  pern. 

78  760,  006 

18, 52n.006 

882.006 

86,000.000 

1.122,000 

183,000 

4. 674, 459 

85.419,913 

2.256,1*1 

25.4 
13.8 
18.1 
27.7 
16.4 

8.4 
81 
964 

LOS 

8,184.400 
8.903.100 
29.900 
902.300 
68,800 
21.900 
150.789 
86.760 
2, 147. 758 

61 

129 

92 

44 

99 

96 

110 

68 

12  90 

48  888,689 

wheat 

do.... 

49,6886116 

Bye 

Brnley   

Buckwheat . 
Potatoes.... 
Tobaooo  .... 

S»y 

do.... 

do.... 

do.... 

do.... 

do  ... 

pounds  . 

tons.. 

888.681 
11.008, 668 

^S 

6.  ML  966 

2.888,688 

28,081.818 

Total.. 

9,894,202 

148,002.277 

mCHIGAB. 

bushels.. 

do  ... 

do.... 

do.... 

26.068.060 

21,220.000 

271.000 

18.057.000 

1,249,000 

4«8.0O0 

V,  632. 162 

87.706 

1,824,194 

28 

10,0 
12.5 
82.7 
24.3 
14.5 
68 
498 
1.15 



Indian  corn. 

Bye6!!;::::: 

Oats   

Barley 

Buckwheat  - 
Potatoes .... 

894,000 

1,950.899 

21,700 

552.600 

51.500 

82,200 

131,589 

176 

1,151,478 

63 
125 
91 
46 
98 
90 
80 
12.6 
18  15 

16.788. 869 

20,828.060 

2SA616 

8.306,269 

1,168. 628 

481. 8*8 

6*188.736 

Tohaoco  .... 

pounds.. 

...tons.. 

18.688 
17.4U.141 

• 

Tata].. 

4.786.538 

78.883,284 

DtDtAHA. 

bushels.. 

do  ... 

.....* : do.... 

do  ... 

:::::::::::::::::::  do*::.* 

' 

Indian  oorn. 

Wheal 

By© 

Barley '.'.'.'.. 
Buckwheat . 
Potatoes .... 

79. 618. 006 

81,363.000 

249. OKI 

15,711,080 

885.000 
79.000 

T.  719. 378 
1,374.694 

2L8 

10.8 

10.2 

28 

26 

11 

717 
L20 

8,667.800 

2,903,100 

24.44)0 

688.0(H) 

14.800 

7,200 

84.626 

10,760 

1,145,578 

60 
127 

96 

42 
1  05 

99 
106 

07.6 
12  20 

47,778.660 

39, 819,  888 

281.616 

8,688,686 

4M.9J6 

if  Hi 

18,771,881 

Tolmoco  .... 
Bny 

pounds.. 

tons.. 

Total.. 

8,631.264 

1U.  897, 604 

ILUKOU. 

Indian  corn. 

176.793.000 
26.S22.000 
2, 775. 000 
66,094,000 
754. 00ft 
14*.  000 
6,322.464 
8,346.196 
8, 214, 718 

19.4 
8.2 
15.5 
83.4 
15.5 
7.6 
48 
66J 
L30 

9,006.600 

3,285.200 

179.300 

1,979.400 

4*.  800 

19,500 

131.718 

6.062 

2.472,856 

58 
122 

91 

48 

86 

99 
1  05 

08.1 
1140 

168.698,146 

Wheat 

do.... 

82, 728. 669 

Bve 

2,528.268 

Oats 

do.... 

28.438  488 

Barioy 

Buckwheat . 
P<«tat«it>«.... 
Tobaooo. ... 
flay 

..do... 

do.... 

do  ... 

pounds.. 

.....•••...••.. tons.. 

6,6*  tor 

374.887 
88.647.786 

Total.. 

17.218,436 



119. 529, 812 

Wisconsin. 

..bushels.. 

Indian  own. 

19,040,000 
17. 987, 000 

2. 3.%3, 000 
81. 204. 000 

6.2*>6.OO0 
3*6.000 

8.702.770 
1.877,989 

87.6 
1L3 
14.3 
28.6 
24.5 
12 

866 

1.15 

1,054,000 

1.595,300 

164.500 

1,092.200 

215.800 

32.200 

96,288 

10,045 

1,633.034 

54 

110 

to 

£ 

i. 

10  82 

Ik.  681. 669 

Wheat 

Rve 

data 

....................do.... 

do.... 

2I.494.CM 
2,117769 
12,431  609 

Barley 

Buckwheat  . 

do.... 

do.... 

M8S 

Potatoes   ... 

ilo  ... 

t*8 

20.318661 

Tobacco  .... 

pounds.. 

.....t4m"».    r 

• 

Total.. 

5.893,367 

1        63,932,141 

,                               .      M. 

SBPOST  09  TBB   STATISTICIAN. 


608 


TdbU  ikoKing  the  product  of  each  principal  crop,  *fc,  /of  1881— Continued 


Products. 

* 

t- 

! 

OP 

t 
1 

$3 

P 

I 

MWMB80TA. 
Indian  corn 

...bushels.. 

16,252,000 

85,952.000 

193,000 

23,760,000 

4,145.000 

46,000 

6,031,390 

14.7 
85.6 
32.5 
12.4 
96 

698.500 

1, 152. 100 

13,100 

667,700 

127,700 

3,700 

62,962 

•0  68 
I  06 
74 
43 
71 
88 
66 

$8.  HX,  699 

Wheat. 

Bye 

Oats 

Barley 

Buckwheat 

Potatoes •.... 

do.... 

do.... 

do.... 

do  ... 

do.... 

do  ... 

38,109,120 
142,826 
10.216.800 
2,942,969 
38,189 
8,270,468 

Tobacco  .......••.•••..... 

...pounds.. 

Hay - 

tons.. 

1,587,805 

1.18 

1,845,597 

716 

11,852,806 

Total 

5,871,359 

74, 686, 639 

•••bushels.. 

IOWA. 

Indian  corn .«•..• 

173,2*9,000 
18,248,000 
1, 242. 000 
42.434,000 
9,408.000 
167.000 
6,541,150 

25.8 
6.6 
11.4 
26.2 
20.8 
12 
65 

6,710,200 
2,775,500 

109,200 
L  618, 700 

167,800 
13,900 

118,930 

•  44 

106 
80 
84 
74 
98 

1  02 

76.247.160 

1**42.8*9 

993,600 

14,427.660 

2,584629 

Wheat 

Rye 

Oats   

Barley 

Buckwheat 

Potatoes 

do... 

do.... 

do  ... 

do.... 

do.... 

do  ... 

Tohaooo  .................. 

...pounds.. 

Haj 

tons.. 

3,541,662 

1.25 

2.838,880 

663 

28,481,24t 

Total 

14, 847, 560 

148.908,222 

...bushels.. 

do.... 

do  ... 

do  ... 

iossoubl 

Indian  oorn 

Wheat 

fee  

Barley   

Buckwheat 

Potatoes 

93,(60.000 

20, 399, 000 

458.000 

32,783,000 

101,000 

66,000 

2,662.881 

12,  233. 959 

1,066,683 

16.5 
8.6 
11.8 
23.8 
15.8 
12.5 
39 
877 
L10 

6,650,100 

2,882,700 

38.900 

959.200 

6,400 

6,300 

68.279 

13,950 

969,712 

66 
119 

85 

46 

98 

98 
1  12 

08.8 
12  50 

60,494.850 

24,274.816 

889.800 

10,252.869 

98,960 

64.689 

2,982.427 

Tobaoeo 

Hay 

tons.. 

L  016, 411 
18,883,587 

Total 

1 

10,094,541 

112,906,852 

...bushels.. 

do.... 

do.... 

EAXBA9. 

Indian  oorn 

Wheat 

Rve. 

76.377,000 

19, 909.  (KM) 

467,  (MX) 

8,754,000 

243.  (KK) 

40,  000 

2,627,586 

18.2 
9.1 
12.2 
19.8 
12.3 
9.5 
88 

4.196,500 

2,198,000 

38,200 

441,700 

19,700 

4,200 

69,147 

66 
105 
74 
40 
75 
99 
1  80 

44,298,669 
20,904,460 

8,501.600 
182.250 

Barley 

do 

Buckwheat 

......do.... 

89,600 

Potatoes 

Tobucoo 

do     .. 

...pounds.. 
tons.. 

8,415,862 

Hay 

4,558,344 

1.08 

1,442.911 

540 

8,415,052 

Total 

i 

8,410,858 

81,108,080 

...bushels.. 

do.... 

do.... 

1 

NEBRASKA. 

Indian  oorn 

Wheat 

Rye  

Barley 

Buckwheat 

58. 913, 000 

13, 840. 000 

424,  000 

6,976,000 

1,270,000 

17,000 

1,496,736 

27.4 

7.1 

11  1 

21.4 

8.9 

ai 

48 

2, 149, 200 

1,958,500 

88.200 

825,300 

142. 200 

2,100 

11,182 

89 
97 
71 
87 
65 
97 
98 

22,976,070 

13,424,800 

8«1.040 

2,581,120 

698,509 

16.490 

Potatoes 

do.... 

1,466,801 

Tohaooo 

tons.. 

Hay    

801, 142 

1.20 

667.618 

4  60 

8, 606, 189 

Total  

5, 314, 300 

46,069,960 

...bushels.. 
do.... 

CALIFORNIA. 

Indian  com 

Wheat 

R\o 

2,633.000 

81, 406,  NO 

200,000 

1.548.000 

10,  146,  000 

6.  100 

4, 479. 245 

*"**i,078,421 

27.2 
12 
11.1 
23.1 

18.9 
17.9 
85 

96,700 

2,867,200 

18,800 

67.100 

637,000 

340 

62,097 

78 

1  00 
60 
77 

100 
80 

2,053.740 

209.000 
928,809 

Bailey 

Buckwheat ..., 

do.... 

do.... 

7,812.420 
6,100 

Potatoes 

do  ... 

8,583,896 

Tol>acco 

...pounds  . 
tons.. 

Hay 

1,35 

798,830 

12  20 

13,156,796 

Total 

3, 938,060 

60,098,872 
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Table  showing  the  product  of  each  principal  crop,  £«.,  for  1881— Continued. 


Products. 

1 

h 

1 

h 

•it 

u 

i!- 

J 
I 

1 

OBIOON. 

Indian  corn 

Wheat 

...bushels.. 
do  ... 

! 

1           101.000 

12,073.000 

18,000 

5,278.000 

745.  (KM) 

6.750 

1,238,895 

20.2 
17.2 
20 
34.6 
25.7 
15 
115 

5,000 
738,600 
900 
152,400 
29,000 
450 
10,773 

•0  75 
88 
67 
43 
58 
1  00 
50 

$75,750 
11/452,244 

Rve  

do.... 

12,069 

Oiira 

Bnrtov - 

do.... 

do  .. 

2,200.540 
432,100 

Buck  wheat 

do.... 

6,730 

Potatoes 

Tobacco 

do... 

...pounds.. 

619,446 

Hay 

tons.. 

271,511 

1  40 

103,936 

12  08 

3,279,853 

Total 

• 

1.131,059 

17, 847, 741 

...bushels.. 

KBVADA. 

Indian  oorn  ■ 

13,000 
48,000 

24.8 
14.5 

525 
3,300 

"  " 

1  00 
120 

13,000 

Wheat 

do.... 

57,690 

Rve 

do  ... 

Oats 

do.... 

190, 000 
450,000 

31.7 
21.4 

6,000 
21,000 

90 
1  20 

171.000 

Barley 

Buckwheat           •  ....... 

do... 

do  ... 

540,000 

Potatoes 

Tobacco     a  «.*x  x . ........ 

do  ... 

...pounds.. 

294,300 

.......... 

3,270 

135 

807,305 

Hay 

tons.. 

98,729 

1  30 

75,945 

15  00 

1,480,9*5 

Total 

i 

110,040 

2,650,840 

do.... 

do.... 

do  ... 

do  ... 

COLORADO. 

Indinncorn 

Wheat 

Rye 

Oat* 

Barley 

Buckwheat 

352.000 
1,810,000 

28.000 
771,000 

88,000 

428,566 

25.5 

19.8 

20 

27.4 

18 

**"*8b"* 

13,800 

66,000 

1.400 

28,100 

•       4,900 

5,357* 

105 

183 

97 

81 

115 

1,742,300 
27,100 
024,510 
101,200 

167,128 

Tobacco 

... pounds.. 

Hay 

tons.. 

85,918 

1.20 

71,594 

20  00 

1,718,200 

Total 

191, 151 

5,140,158 

...bushels.. 

do.... 

do.... 

do.... 

do.... 

TERRITORIES. 

Indian  corn 

Wheat 

Rve 

Oat* 

Barley 

Buckwheat 

5, 761, 000 
11, 30i>,  OIK) 
96.  Ol-O 
7, 224,  oik) 
1.4*7,000 

32.2 

17.9 
18  8 
28.7 
21.3 

178, 700 

631,200 

5,100 

251.500 

69,700 

95 
1  08 
87 
62 
84 

5,472,950 
12,204.000 
83, S20 
4.478,^0 
1,240,000 

Potatoes 

Toliaoco 

do  ... 

...pou  nils.. 

2,761,370 

101 

27,434 

70 

1,032,050 

Hay 

••....tons.. 

675,209 

L20 

562,667 

12  40 

8,372.480 

Total 

1,726.301 

88,798,860 
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Table  thawing  the  average  cash  value  per  acre  of  farm  product*  for  the  year  18til. 


States. 


Maine 

New  Hampshire 

Vermont 

Massachusetts.. 
Rhode  Island... 
Connecticut .... 

New  York 

New  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

North  Carolina . 
South  Carolina  . 

Georgia 

Florida 

Alabama 

Missiasippi 

Loniaiana 

Teias 

Arkansas 

Tennessee 

West  Virginia.. 

Kentucky 

Ohio 

Michigan 

Indiana 

niinoie 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Territories 


$40  04 
50  40 
52  50 

55  00 

60  00 
66  30 

49  59 

62  40 
46  56 
43  00 

48  41 
34  40 
26  60 
21  31 

21  00 

22  00 
43  20 
86  80 
86  10 
89  20 

43  56 
34  40 

44  55 
37  00 
34  10 

46  40 
37  10 

50  40 

63  00 

61  75 

56  10 
43  68 

49  40 

47  04 
68  00 

57  50 
121  50 
104  00 

70  70 


$225  12 
234  30 
228  00 


251  52 
174  86 
129  00 
152  49 


54  08 

47  82 
59  80 
34  72 
33  88 
43  20 
89  78 

48  79 


54  72 

40  66 

41  80 

42  75 

61  60 
77  12 

62  25 

53  77 

54  20 
108  25 


72  79 


$10  41 
10  57 

12  32 
20  83 
20  41 

17  64 

16  30 

20  54 

14  88 

18  05 

17  64 

17  56 

18  17 

19  36 

21  55 
19  95 
19  78 
18  94 

17  82 

13  76 

18  00 
16  22 
13  62 

15  60 

13  54 

15  12 

14  64 
14  82 

12  44 
844 
828 

13  75 
583 
5  40 

16  47 
16  91 

19  50 
24  00 

14  88 


Table  shouting  the  average  cash  value  per  acre  of  the  cereal*,  potatoes,  tobacco,  and  hay 
of  the  farm,  taken  together,  for  the  year  1881. 


States. 

Average 
value  per 
acre. 

States. 

Average 
value  per 
acre. 

Maine 

$13  06 
13  66  , 

15  28 
23  13 
23  29 
22  41 
17  79 
19  26 
17  00 
11  71 

16  72 

11  76 
9  84 
702 
837 
8  72 
968 

10  40 
13  03 

12  76 

Arkansas 

$13  06 
938 
14  60 
13  67 

New  Hampshire 

»  West  Virginia 

t  Kentucky  ........................... 

Ohio 

15  76 

15  88 

13  52 
12  2$ 

14  24 

New  York 

Indiana.. .*. 

New  Jersey.......... 

Pennsylvania 

Wisconsin ........................... 

Delaware 

1  Minnesota ........................... 

12  72 

Maryland 

10  08 

Virginia 

Missouri..... .............. .......... 

11  18 

North  Carolina 

9  64 

South  Carolina 

8  48 

Georgia 

!  California 

15  26 

Florida 

15  78 

Alabama 

Nevada .............................. 

24  17 

Mississippi 

Colorado. ............................ 

26  89 

Louisiana 

19  58 

Texas 

39  AO 
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A  general  summary  showing  the  estimated  quantities,  number  of  acres,  and  agfreeytse  value 
of  the  principal  crops  of  the  farm  in  1881. 


Product*. 


Quantity  pro* 
dacea. 


Number  of 
acres. 


▼aloe. 


Indian  corn. 

Wheat 

Rye 

Oats 

Barley 

Buckwheat . 
Potato**.... 


Total. 


.bushels.. 
...  do.... 

do.... 

do.... 

do.... 

do... 

.....do... 


Tobaeoo . 
Cotton ... 


.pounds.. 
....tons.. 
... bales- 


Grand  total . 


1,194. 918. 000 
383,280,090 
20,704,950 
410,491,000 
41, 161, 330 
9,436.200 
109,145,494 


2,175,175,064 


449. 880, 014 

35,135,064 

6,400 


64,202,035 
37,709,020 

1,789,100 
10,831,600 

1,967,510 
828.815 

2,041,670 


125,429,740 


646,239 
80,888,700 
16,710,730 


173,675,409 


$199X482;  179 

466,  889, 427 

19.327,4*5 

193,199,979 

33.863,511 

8,306,705 

90,291,341 


1,570,348,541 


43,372,336 
415,191.399 
250.019,315 


3*287, 768, 558 


Table  showing  the  average  yield  and  cash  talue  per  acre,  and  price  per  bushel,  pound,  or  ton 
of  farm  products  for  the  year  1881. 


Product*. 


Indian  corn  ..bushels.. 

wheat do — 

K?e do.... 

Oftta do.... 

Barley do.... 


18. 
10.2— 
11. 
24.7+ 
2a  9+ 


It 

K 


Products. 


90  63. 6-  $11  82  1  Bttckwheat . 
1  19.3+     12  03  i(  Potatoes. 


93.3+ 
46. 


.  .bushels. 
do.. 


10  80  j!  Tobacco pounds. 

11  48  ij  Hay tons. 

17  21  H  Cotton pounds. 


11.4+ 
53.5- 

696.1+ 
114 

155 


m 

hi 


-4 


$0  86.5+99  90 
90.9— 48  « 
9.6+) 

11  93        til  49+ 
10       [589 
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CATTLE  EXPORTS. 

Prior  to  1877  the  exports  of  stock  were  small  and  comparatively  uni- 
form. In  October  of  that  year  commenced  the  export  of  beeves  of 
the  short-horn  and  other  grades  from  northern  seaports.  The  cattle 
hitherto  shipped  were  sent  from  Texas  and  Florida,  and  went  mostly 
to  the  West  Indies.  These  cattle  averaged  $1G  to  $17  per  head,  and 
the  value  of  the  aggregated  cattle  exported  never  went  much  above 
$20  until  the  era  of  fat  beeves  commeuced.  The  table  of  average 
prices  discloses  the  fact  that  the  shipments  for  three  months  of  west- 
ern cattle  brought  the  average  for  1877  up  to  $31.86;  the  next  year  the 
average  was  $48.69,  and  as  the  proportion  of  short-horn  blood  increased, 
the  average  advanced,  and  stood  at  $77.03  in  1881.  While  the  long 
horns  of  Texas  averaged  $16.84  in  that  year,  northern  beeves  exported 
from  Boston  averaged  $99.68,  or  one  short-horn  equal  to  six  Texans. 
The  tables,  which  are  deductions  from  the  customs  records,  will  be  found 
suggestive. 

The  increase  in  exportation  of  horses  was  rapid  from  1870  to  1878,  but 
a  steady  decline  has  followed  since  that  date.  The  decline  in  the  move- 
ment of  mules  commenced  two  years  later.  The  prospect  is  favorable 
for  continuance  of  the  foreign  trade  in  both  horses  and  mules.  The  ex- 
port of  sheep  on  foot  has  been  declining  for  four  years.  Pork  products 
are  shipped  to  foreign  countries  in  preference  to  live  hogs. 

Statement  of  exportation*  of  farm  animals  from  1871  to  1881,  inclusive. 


Years. 

! 

Horses,  j 

i 

Mules. 

Horned 
cattle. 

Sheep. 

Hogs. 

1871 

1,186 
1,722 
2,814  1 
1,432  J 

3,  220 

2.030  ' 
2,042  ! 
4. 104  j 
.'{,915 
3,060  ' 
2,523  , 

1,030 
2,121 
1,659 
1,252 
2,802 
1,784 
3,441 
3,860 
4,153 
5,108 
3,207 
2,632 

20,580 
28,033 
35,455 
56,067 
57, 211 
51, 593 
50.001 
80,040 
136, 720 
182,756 
185, 707 
108, 110 

45,466 
35,218 
66,717 
124, 248 
124,  416 
110. 312 
179, 017 
183.995 
215,680 
209,137 
179.919 
139, 676 

8,770 
56,110 
99,720 
158,581 
04,97!) 
68.044 
65  107 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

29,284 
75,129 
83,434 

1879 

1880 

1881 

77,456 

1882 

36,368 

Exports  of  cattle  from  1871  to  1881,  incisive,  oy  customs  districts. 


Years. 

New  York. 

Boston. 

Number. 

Value. 

$128. 785 
]  On,  638 
98, 675 
226,894 
20^,938 
160,268 
485,183 

Number. 

Value. 

1871 

1,070 

1,037 

990 

1,267 

1,564 

1,589 

4,863 

13,387 

27, 210 

65, 161 

56,921 

4 

1 
6 
1 
3 

$250 
200 
600 
112 
340 

1872 

1873 

1874 

1875 

1876 

144  ■          18,720 
1.566           175.575 

1877 

1878 

1,233,223'       13.M7  ,     1,346,748 
2, 340, 997        as.  59.*       3  5 1 V  ur.fl 

1879 

1880 

6,  017,  914 
5,330,502 

52,842  !     5.110,563 

1881 

70, 072       6,  984, 838 

Key  West 


7, 171 
17,712  ! 
17,088  • 
17,627  j 
11,453  } 

8,482  ! 

9,071  ; 
16,  190  < 
25,406  ' 
28,600  ! 
22,580  I 


Number.     Value. 


Saluria. 


Number. ;   Value. 


$98,102 

! 

219  ; 

$1,836 

291, 691 

34  J 

382 

278.244 

276 

3,030 

,    317,574 

159 

1,952 

}    178,682 

10,  546 

159, 139 

!    112,874 

19.000 ; 

324.  825 

;    120, 244 

17,  830 

306, 500 

'    220,764 

20,871 

371, 700 

'     346, 309 

21,441  ! 

368, 878 

!    400,315 

16,526  , 

290,  929 

1    318,189 

15,705 

! 

264,476 
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Exports  of  cattle  from  1871  to  1881,  inclusive,  by  custom*  districts— -Continued. 


New 
York. 


*■*»•       W& 


Saiuria. 


Yeara. 


Arerage    Averaee    Average  !  Areraffe 
value  per  value 


Baited  State*. 


uueper  value  per  value  per 
bead.    '     Load,         head. 


valu» 


Mr  per 
tead. 


Number,  i      Valae. 


T£r 


1871 
1872 
1873 

1874 
1«75 
187ft 
1877 
1878 
1879 
1880 
1881 


•120  16 
102  83 

99  67 
179  08 
150  22 
100  86  i 

90  77  . 

92  12  ' 

86  03 

92  81 

93  66  i 


$62  50 

200  00 
100  00 

112  00 

113  33 
130  00 
112  12 

96  98 

98  76 
96  71 

99  68 


$13  68 
16  47 
16  28 
18  02 
15  60 
13  31 
13  26 
13  64 

13  60 

14  00 
14  09 


$8  38 
11  24 
10  98 
1*  28 

15  09 
17  10 
17  19 
17  81 
17  20 
17  60 

16  84 


20,580  ' 

28,033 

36,455 

56.067 
57,  111 
51,593 
50.001  | 
80,040  : 
136,720  j 
182,756  | 
185,707 


$408, 491 

566,719 

695,967 

1,150,857 

1,103.086 

1,110,763 

1,598,66; 

8,896,818  , 

8,879,200 

13,344,196  * 

14,304,103  . 


$39  65 

20  16 
19  63 
SO  53 
19  28 

21  B 
W  86 
48  69 
«1  39 
73  82 


ADVANCE  IN  PRICE  OP  BEEVES. 

The  course  of  prices  of  beeves  for  six  years  past  is  suggestive.  The 
Chicago  market,  the  center  of  the  trade  for  domestic  consumption  and 
export,  Can  furnish  a  sufficient  history  of  prices.  For  three  years,  from 
1876  to  1879,  there  was  a  constant  decline,  amounting  to  26  per  eettt. 
for  choice  beeves  during  this  period.  Then  commenced  a  rise,  which 
in  three  years  exceeded  40  per  cent.,  the  advance  moving  slowly  in 
1879  and  1880,  bnt  much  more  rapidly  during  1881,  the  increase  being 
fully  $1  per  hundred  of  live  weight  during  the  year.  But  after  Decem- 
ber, 1881,  the  advance  was  extraordinary,  if  not  unprecedented,  the 
range  for  "choice"  being  from  $5.85  to  $6.35  in  January  of  1882,  and 
from  $8.65  to  $8.90  in  June,  or  more  than  45  per  cent,  advance  in  six 
months. 

The  advance  in  the  value  of  extra  beeves  in  these  six  months  was  al- 
most 40  per  cent.,  and  nearly  as  much  in  Jane  as  in  five  months  preced- 
ing.   The  record  of  prices  on  the  1st  of  January  is  as  follows: 


Years. 

Extra. 

Choice. 

Good. 

Medhw. 

1876 

$5  25  to  $5  75 
5  00  to    5  50 
4  60  to    490 
4  10  to    4  35 
4  60  to    4  75 
4  85  to    5  40 

*450to$5  10$400to$460 

1877 ". 

4  50  to    480!    3  80  to    446 

1878 

$5  15  to  $5  40 

4  60  to    5  00 
6  00  to    5  25 

5  75  to    6  25 

4  00  to    440!    3  50  to    886 

1879 

3  60  to    4  00  1     300  to     350 

1880 

*3  50  to    4  40 
*3  75  to    4  65 

1881. 



1882 l    8  50to    6  85       5  85  to 


*  Good  to  medium  includes  two  grades. 

The  upward  movement  of  1881  is  only  a  prelude  to  the  advance  since 
January,  as  follows : 


Months. 

Extra. 

Choice. 

Good. 

Medium. 

January  . . 

$0  50  to  $6  85 
6  MO  Jo    6  50 

6  «0  to    0  75 

7  17  to    7  G5 
7  6*1  to    7  85 
9  15  to    9  40 

$5  85  to  $6  35 
5  85  to    6  10 

5  90  to    0  35 

6  75  to    7  00 

7  30  to    7  50 

8  65  to   8  90 

$5  50  to  $5  75 
5  25  to    5  50 

5  50  to    5  75 

6  25  to    6  60 
6  90  to   7  15 
6  00  to    8  50 

$4  50  to  $5  15 
4  50  to    5  Cv 

5  25  to    5  40 

April 

5  75  to    6  bO 

Jd*s 

June 

6  50  to   6  75 

7  00  to    7  50 
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In  u  butcher's  stock"  the  range  was  from  $2.75  to  $4.25  in  January, 
and  from  $3.50  to  $6  in  June;  the  latter  rate  being  a  reduction  from 
May  prices. 

The  cause  of  this  great  advance,  which  occasioned  some  surprise 
among  producers  and  great  consternation  among  consumers,  has  been 
often  asked.  There  are  several  causes.  The  exportation  of  extra 
beeves,  which  commenced  in  1877,  and  increased  year  by  year,  both  as 
live  and  dead  meat,  is  an  element,  but  does  not  account  for  the  spas- 
modic jumps  in  the  rates  of  recent  months.  Another  element  of  equal 
qt  superior  strength  is  the  great  destruction  of  cattle  on  the  plains,  and 
in  the  parks  and  valleys  of  the  Rocky  Mountains,  in  the  winter  of  1880- 
1881,  by  cold  and  starvation,  amid  the  drifts  and  severities  of  the 
unusual  season.  While  this  cause  tended  to  stiffen  prices  in  1881,  it  is 
not  continuously  operative,  as  the  past  whiter  was  very  favorable,  and 
numbers  are  now  increasing  rather  than  diminishing.  The  third  cause, 
acting  in  conjunction  with  the  two  preceding  with  a  cumulative  effect, 
is  the  " failure"  of  the  last  corn  crop,  the  high  price  of  feeding  mate- 
rial— all  together  producing  an  excitement  in  the  market  that  partook 
of  the  nature  of  panic. 

There  are  assumed  causes,  assigned  by  uninformed  writers,  which  are 
baseless  or  without  appreciable  weight,  such  as  the  drowning  of  cattle 
in  the  Mississippi  overflow.  It  is  true  there  was  some  local  loss  in 
numbers,  but  not  in  prospective  beef  supply  of  the  great  markets,  or 
appreciably  in  home  supply,  as  te>ef  is  scarcely  a  product  of  cotton  plan- 
tations. 

What  of  the  future  of  prices  t  There  has  already  been  a  decline 
since  the  commencement  of  improvement  of  the  corn  prospects  of  1882. 
While  prices  cannot  continue  to  increase,  and  cannot  be  permanently 
maintained  under  full  harvests,  it  is  probable  that  the  low  rates  of  a  few 
years  ago  will  not  soon  prevail,  if  ever.  The  general  tendency  through- 
out the  world  is  toward  a  high  rate  for  meat,  compared  with  grain  and 
other  animal  products. 

FARM  ANIMALS  AT  CHICAGO. 

The  increase  in  the  cattle  movement  to  Chicago  has  been  steady,  and 
is  attaining  large  proportions,  amounting  to  nearly  two  hundred  per 
cent,  in  ten  years.  The  receipts  of  swine  have  more  than  doubled  in  the 
same  time.  Sheep  are  moving  in  larger  numbers,  but  three  times  as 
many  cattle  and  twelve  times  as  many  hogs  are  now  annually  received 
in  this  market. 

Total  receipts  of  stock  for  sixteen  years. 


Yew*. 


Cattle. 


Calve*. 


Hogs. 


Sheep, 


1865  (Bre  daya) 

IBM 

1867 

1868 

1868 

1870 

1*71 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1878 ^.. 

1880 

1881 

Total.... 


613 

3W,  007 

H29.188 

.T24,  534 

40.{,  102 

532,964 

543,050 

684,075 

701,  428 

843,  \*m 

02O.R43 

1.  (>96, 745 

1,083,151 

1, 0*3,  (i68 

1,215,732 

1,382,477 

1,488,550 


13,046,483 


48,848 


17,764 
961,746 
1,696,738 
1,706,782 
1,661,809 
1,693,158 
2,880,083 
8, 252, 628 
4, 437, 750 
4, 258, 379 
3,912,110 
4, 190, 006 
4,0?5,970 
6,339,654 
6,448,330 
7,059,355 
6.474,844 


48, 948  |  60, 517, 161 


1,488 
207,987 
180,888 
270,881 
840,072 
349,858 
815,068 
810, 211 
219,734 
883,666 
418,948 
364,686 
310,240 
310, 420 
325, 119 
335, 810 
498,624 


1*663 

817 

1,938 

1,624 

8,687 

5,963 

12,145 

29.289 

17,588 

11,346 

8,159 

7,874 

9,415 

10,473 

16,398 

12,909 


5,160,033 


186,912 
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Total  shipments  of  stock  for  sixteen  years. 


Years. 

Cattle. 

Calves. 

Hogs. 

Sheep. 

Harm. 

1866 

263,693 
203,580 
215,987 
294,717 
891,709 
401,927 
.     510, 025 
574, 181 
622,929 
696,534 
797,724 
703,402 
699,108 
726,903 
886,614 
938,712 

482,875 

758.789 
1,020,329 
1,086,305 

924.453 
1,162,286 
1,835,594 
2,197,557 
2,330.361 
1.582.643 
1, 131, 635 

951.221 
1,266.906 
1,692,861 
1,394,990 
1,289,679 

75,447 
60,275 
81,634 
108,600 
116, 711 
135,084 
145,010 
115,235 
180.555 
243,604 
195,925 
155.354 
156,727 
159,266 
156,510 
258,988 

ie 

887 

%  185 
1.U8 

a.  4* 

6.483 
20.685 
1*546 
l*6s* 
U  199 

1867 

1868 

1869 

••-•• 

1870 

1871 

1872 

1878 

1874 

1875 

1876 

6,839 
6,508 
S.IW 
•,289 
*712 
11. 166 

1877- 

• 

1878 

1879 

1880 

1881 

83,465 

Total 

8,927,745 

33, 465     21- 107.  084 

2,329,971 

120,867 

The  difference  between  receipts  and  shipments  represents  the  numbers 
taken  in  Chicago  for  home  consumption,  a  large  proportion  of  which 
is  used  in  meat  •*  manufacture,"  in  cutting  and  packing  for  shipment, 
and  sale  as  "dead  meat."  The  horses,  which  do  not  contribute  to  the 
meat  trade  of  Chicago,  are  reported  in  small  numbers: 


Cattle. 

Calves. 

Hogs. 

Sheep. 

Hones. 

Receipt* 

13,046,483 
8,927,745 

48,948 
33,465 

60, 517, 161 
21, 107, 984 

6,160,033 
2,329,971 

135,982 

Shipments  ........... . . . , .  r ,  -  - 

120,867 

Hone  supply 

4, 118, 738 

15,483 

39,409,177 

2,830,062 

15,055 

Live  Hock  receipts  at  Union  Stock  Yards  for  the  year  ending  December  31, 1881- 


Cattle. 

Calves. 

Hogs. 

Sheep. 

Horses. 

Totals. 

Baltimore  and  Ohio  Railroad 

Chicago  and  Alton  Railroad 

Chicago,   Burlington  and  Quincy 

2,115 
161, 076 

489,703 

29,511 
3,567 

88,395 
238,429 

236,752 
91,435 

8,929 
3,586 

5,312 

3,795 
130,890 

5,049 

9,060 
269 

1,023 

804 
4,011 

4,339 
4,885 

248 
1,270 

13,990 
5,666 

1,280 

1,736 
263 

154 

29,200 
464,965 

2,042,791 

134,411 
12,972 

479,736 
1,042,983 

980,668 
689,620 

75,366 
42,849 

61,092 

36,438 
389,714 

2,039 

8.364 
47,290 

121,674 

17, 312 
2,625 

65,877 
92,812 

37,183 
40,807 

18,195 
8,259 

4,316 

1,877 
25,817 

1,217 

89 
2,841 

2,948 

271 
929 

552 
933 

1,075 
1,022 

1,145 
081 

256 

154 
510 

3 

48,838 
673,941 

2,658,139 

Chicago  and  Eastern  Illinois  RaU. 

Chicago  and Grand  Trunk  Railroad. 

Chicago,  Milwaukee  and  Saint  Paul 

Railroad 

182.309 
24,104 

638,899 

Chicago  and  Northwestern  Railroad. 
Chicago,  Rook  Island  and  Pacific 

1,380,042 
1, 255,926 

Illinois  Central  Railroad 

Lake  Shore  and  Michigan  Southern 
Railroad        

824,154 
117,625 

Michigan  Central  Railroad 

Pittsburgh.  Cincinnati  and  Saint 
Louis  Sailrood 

01,041 
62,205 

Pittsburgh,  Fort  Wayne  and  Chi- 
cago Railroad 

Wabash,  Saint  Louis  and  Pacific 
Railroad 

44,000 
547,200 

8,462 

Totals ......... 

1,498,550 

48,948 

6,474,844 

.493,624 

12,909  !  8,528.875 

1 

The  Chicago,  Burlington  and  Quincy  line  drains  the  central  belt  of 
beef  production,  and  the  Chicago  and  Northwestern,  the  Bock  Island, 
Chicago  and  Alton,  and  Wabash  roads  hold  each  a  share  of  the  traffic, 
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while  many  other  roads  aid  in  collecting  the  herds  that  are  shipped  or 
slaughtered  at  Chicago.  The  same  lines  are  prominent  in  the  move- 
ment of  other  kinds  of  stock. 

WINTER  FEEDING  OF  FABM  ANIMALS. 

It  has  long  been  a  question  with  thoughtful  observers  of  average  re- 
sults of  winter  feeding  of  cattle,  whether  the  manurial  remainder  of  hay, 
straw,  and  corn  stover  fed  during  the  winter  may  not  be  the  only  profit- 
able result  of  the  winter's  feeding.  This  material  represents  some 
hundreds  of  millions  of  dollars  in  value,  and  it  is  saved  with  much 
labor  and  expense,  aud  "fed  out"  daily  for  some  five  months  of  the 
year  in  middle  latitudes.  Comparatively  little  of  it  does  more  than 
keep  up  animal  heat,  acting  as  fuel  in  the  animal  furnace,  but  not  as  a 
flesh  former. 

To  ascertain  the  results  of  prevailing  practice,  and  learn  whether  this 
loss  is  a  necessity  or  a  blunder  little  short  of  criminal  waste,  the  inquiry 
was  instituted  as  to  the  average  increase  in  weight  of  stock  two  years 
old  and  upwards,  during  the  season  of  winter  feeding.  Of  course  a 
precise  average  is  impracticable,  as  the  facts  vary  so  widely  according 
to  prevailing  practice,  not  only  in  different  counties,  but  on  different 
farms;  and  the  judgment  of  different  observers  would  also  be  variant 
if  reporting  upon  the  same  district  But  the  returns  show  clearly  and 
conclusively  that — 

1.  A  considerable  percentage  of  stock  fed  actually  lose  in  flesh  and 
in  weight. 

2.  Another  large  fraction  maintain  their  weight  and  add  to  bone  and 
size  of  frame,  but  decrease  in  flesh. 

3.  A  small  proportion  make  increase  of  weight,  5, 10,  20,  or  30  per 
cent,  depending  upon  comfortable  shelter  and  amount  and  variety  of 
feed. 

The  difference  between  a  loss  of  5  or  6  per  cent  and  a  gain  of  equal 
proportion,  say  100  pounds  in  the  northern  belt,  in  which  winter  feeding 
is  a  general  necessity,  is  equivalent,  at  the  low  average  rate  of  $3  per 
hundred,  to  more  than  fifty  million  aollars.  This  amount  could  easily 
be  made  if  only  a  part  of  the  difference  between  average  neglect  and 
skillful  feeding  were  obviated. 

The  New  England  returns  claim  a  small  gain  in  most  counties;  a  few 
report  growth  in  frame  with  loss  in  flesh,  and  occasionally  an  unquali- 
fied reduction  in  weight.  In  Vermont  the  gain  is  more  general  and 
somewhat  greater,  usually  5  to  10  per  cent.,  while  some  assume  an 
increase  of  25  per  cent  In  Western  Massachusetts  a  good  gain  is 
reported;  in  the  Connecticut  Valley  15  per  cent 

The  estimate  of  5  to  10  per  cent  gain  is  very  general  in  New  York. 
A  few  report  20;  average,  about  10.  Some  make  any  increase  to  depend 
on  feeding  with  grain.  In  Broome  County  the  difference  between  ma- 
terial loss  and  decided  gain  is  made  dependent  on  a  ration  of  corn  meal. 
The  reported  gain  in  New  Jersey  is  about  the  same  as  in  New  York. 

Three-fourths  of  the  returns  from  Pennsylvania  claim  a  gain  of  flesh 
in  winter.  In  Lancaster,  Delaware,  Bedford,  Clinton,  and  other  good 
farming  districts,  where  cattle  are  fed  for  beef,  a  gain  of  30  to  40  per 
cent  is  claimed;  in  most  of  the  counties,  according  to  the  care  or  neg- 
lect which  characterizes  their  cattle  husbandry,  the  percentage  falls  to 
30, 15. 10,  or  less.  In  several  a  loss  of  3  to  5  per  cent,  is  assumed,  and 
probably  with  good  judgment  The  average  gain  is  not  more  than  10 
percent 
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Delaware  and  Maryland  claim  a  small  gain,  averaging  5  to  10  per 
cent.  The  gain  is  very  little  in  Virginia.  In  Smyth  County,  a  fine 
grazing  region,  gain  is  estimated  at  150  to  200  pounds.  Matthews  and 
Warwick  estimate  20  per  cent.  Londonn  is  placed  at  15.  The  usual 
estimate  is  5  to  10,  and  several  reports  indicate  a  loss.  Among  coun- 
ties that  report  a  loss  are  Patrick,  Clarke,  Hanover,  Louisa,  and  King 
George.  Others  say  that  cattle  about  "hold  their  own*  in  winter.  A 
fair  average  of  the  somewhat  indefinite  returns  scarcely  exceeds  5  per 
cent. 

The  gain  and  loss  in  North  Carolina  about  balance  each  other.  The 
cattle  have  lived  through  the  winter.  It  is  not  much  better  in  Georgia. 
Some  report  a  loss  of  flesh  and  weight,  others  maintain  a  statu  quo,  while 
a  few  assert  a  small  gain.  In  Texas  cattle  "  sometimes  lose  and  some- 
times galo,"  or  "  merely  live,"  and  in  some  cases  they  are  not  fortunate 
enough  to  live.  It  is  rather  a  loss  than  a  gain  in  Arkansas.  Opinions 
of  Tennessee  reporters  are  about  equally  divided  between  loss  and 
gain.  In  Anderson  County  it  is  estimated  that  two-year-olds  will  lose 
30  per  cent,  in  winter.  "If  well  fed,"  they  will  gain  20  per  cent.,  Ray 
several  reporters :  u  but  they  are  not  well  fed  as  a  rule,  and  so  the 
actual  result  is  a  loss  of  20  per  cent." 

There  is  a  great  difference  in  fact  and  in  opinion  in  the  West  Virginia 
returns.  The  difference  lies  between  a  current  habit  of  neglect  and  a 
thrifty  custom  of  systematic  feeding  for  flesh.  "  When  sheltered  and 
fed  corn,  steers  two  years  old  will  gain  100  to  200  pounds"  in  Pleasants; 
while  in  McDowell,  Nicholas,  and  other  southern  counties  a  loss  is 
usually  suffered.  Taking  the  State  altogether,  it  is  evident  that  the 
average  increase  of  winter  months  is  small. 

The  verdict  of  Ohio  is  that  cattle  well  protected  and  property  fed 
gain  in  flesh  and  in  weight  in  winter.  If  unsheltered  and  kept  on  coarse 
hay  and  straw,  they  will  lose.  As  a  fact,  the  stock  of  many  counties  is 
in  worse  condition  in  spring  than  in  fall,  and  in  some  it  is  probable  that 
the  loss  in  weight  is  not  compensated  for  by  growth  in  bone  and  frame. 
There  are  others  where  the  custom  of  feeding  as  a  business  has  com- 
pelled economy  in  flesh  production,  which  by  no  means  is  equivalent  to 
stinting  in  feeding  material.  The  statements  of  correspondents  are  in 
some  cases  estimated  averages,  in  others  hypothetical  estimates  of  what 
might  and  should  be.  The  Fayette  return  estimates  with  proper  care 
and  feeding  a  gain  of  150  to  200  pounds  during  the  winter.  In  Clinton 
the  gain  is  placed  at  60  to  150  pounds  in  the  hands  of  those  esteemed 
good  feeders.  Under  such  favorable  circumstances,  the  gain  is  placed 
at  20  per  cent,  in  Lorain,  15  to  30  in  Seneca,  20  in  Van  Wert  and  Law- 
rence, 15  to  20  in  Fairfield,  if  grain  is  fed ;  10  per  cent,  in  Highland. 
Union,  and  Wyandot;  15  to  20  in  a  mild  winter  in  Vinton;  10  per  cent, 
in  Champaign,  Noble,  Pike,  and  Sandusky;  5  tor  10  per  eent.  in  An- 
glaiee,  5  in  Fulton. 

It  is  not  stated  that  these  are  the  average  gains  of  these  counties, 
the  favorable  conditions  required  not  existing  on  all  farms.  It  is  stated 
that  in  Geauga,  however,  cattle  u  gained  in  weight  this  winter  20  to  30 
per  cent."  It  is  claimed  that  in  Coshocton  the  actual  gain  of  the  winter 
months  is  not  more  than  a  fourth  as  much  as  in  the  autumn.  It  is 
held  in  Cuyahoga  that  on  some  farms  there  is  gain,  on  others  loss,  de- 
pendent on  feed  ami  care.  Cattle  are  assumed  barely  to  "hold  their 
own"  in  Greene,  Hocking,  and  Lucas.  A  loss  from  10  to  20  per  cent,  is 
the  estimated  average  result  ui  Adams,  Athens,  Jefferson,  Riohland, 
and  Wayne.  The  returns  from  many  other  counties  give  similar  state- 
ments, showing  that  good  farmers  secure  a  gain,  and  others  suffer  loss 
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of  flesh.    It  is  repeatedly  stated  that  ordinary  usage  scarcely  maintains 
the  status  of  the  autumn. 

In  Michigan,  fully  half  of  the  counties  report  some  gain,  and  half  of 
the  remainder  a  loss  varying  from  5  to  30  per  cent.  All  show  a  wide 
discrepancy  between  the  actual  and  the  possible.  A  few  of  the  remarks 
are  appended. 

Michigan.— Clinton :  If  well  fed  and  cared  tor  will  gain,  say,  2©  percent. ;  the  aver- 
age hold  their  own  as  ordinarily  eared  for.  Barry :  Always  gain;  if  well  fed  should 
gain  from  one  to  two  pounds  per  day.  Orawford :  As  a  rule,  if  not  properly  cared  for, 
lose  1©  per  cent ;  farmers  are  learning  to  take  better  care  of  their  young  cattle.  A  lie- 
gam :  If  cared  for  will  gain  three  pounds  per  day  in  flesh ;  30  per  cent,  of  the  young 
cattle  lose  during  the  winter  months.  Grand  Travers :  Are  usually  fed  ruta-bagas  and 
potatoes,  and  gai  n  h  andsomely .  Chippewa :  Always  gain,  when  well  fed,  say  10  per  cent. 
Loelmaw :  Generally  lose  15  per  cent. ;  if  fed  grain  and  roots  will  gain  about  80  per 
cent.  Saginaw :  If  extra  fed  will  gain ;  generally  lose  about  10  percent.  Bm*k :  Are 
doing  well  if  they  hold  their  own.  Ionia :  About  an  even  tbing ;  those  who  take 
good  oare  of  their  stock  are  rewarded  by  an  increase  of  weight ;  others  (and  I  think 
they  are  in  the  majority)  do  not  take  care  of  their  stock,  f  am  pleased  to  say  that 
year  by  year  better  methods  of  caring  for  stock  is  finding  favor  and  being  adopted  by 
our  formers. 

Indiana  farmers  report  a  gain  in  cases  of  good  and  judicious  feeding, 
y«t  the  majority  state  as  an  existing  fact  that  cattle  lose  in  weight,  in 
many  cases  in  excess  of  any  development  in  bone  aaid  frame.  4.  few 
of  the  more  suggestive  statements  are  quoted: 

Indiana.— Button :  Yearlings  will  not  gain ;  two-year-olds  win  gain,  by  extra  ears. 
200  pounds  each.  Clarke:  If  sheltered  wiH  gain  10  per  cent.;  if  not  sheltered  will 
lose  10  per  cent.  Dearborn :  Generally  lose  in  weight  on  rongh  feed j  if  fed  grain  will 
gain  5  per  cent.  Fulton:  If  properly  fed  and  cared  for  would  gain:  if  not,  w-onld 
lose,  say,  about  20  per  cent,  in  either  case.  Floyd:  All  young  cattle  have  gained 
wonderfnllv  this  winter,  considering  the  fact  that  out  farmers  had  little  to  feed  them 
except  fodder,  hay,  and  the  grass  of  tbe  pasture.  Fayette:  If  fed  some  grain  and 
good  clover  hay  will  gain  one  and  a  half  pounds  per  day ;  if  fed  nothing  out  straw 
and  husks  will  lose  one-half  pound  a  day.  Clay:  Grow  some  in  stature?  hut  shrink 
in  weight  "from  15  to  25  per  cent.  Decatur :  When  stabled  and  fed  on  grain  will  gain, 
perhaps,  100  pounds  from  December  to  April;  if  not  sheltered  and  properly  cared 
for  will  lose  from  50  to  100  pounds.  Franklin :  If  properly  oared  for  will  gain  in 
growth  what  they  lose  iu  fleAi,  often  more.  Hancock :  Depends  upon  the  care  they 
receive;  as  a  rule  they  lose  10  per  cent.  Huntington:  If  properly  cared  for,  fed,  and 
stabled  will  gain  25  per  cent.;  if  not,  will  lose  25  per  cent.  Clinton :  Require  extra 
care  to  make  them  hold  their  own ;  usually  lose  from  12  to  15  per  cent.  Lagranae : 
With  warm  stabling  and  heavy  feeding  can  be  made  to  gain;  usually  lose.  Wells : 
Feeders  say  that  if  their  steers  weigh  as  much  in  the  spring  as  in  the  faU  they  have 
done  well. 

It  is  evident  from  these  returns  that  iu  Illinois,  the  center  of  cattle 
feeding  in  the  United  States,  with  the  exception  of  the  herds  of  pro- 
fessional feeders,  cattle  make  little  actual  gain  in  weight  during  four 
mouths  of  winter,  and  that  in  many  instances  there  is  a  serious  loss  of 
condition  which  further  impairs  the  capacity  for  gain  under  the  best 
conditions  of  summer  pasturage.    Note  the  following  extracts: 

Fulton :  Lose  if  not  fed  on  grain  and  well  sheltered,  say,  5  per  cent.  Lee :  Usually 
gain  25  per  cent.  Mason  :  Gain  in  value,  through  age  rather  than  condition,  say,  15  to 
20  per  cent.  Schuyler:  This  depends  much  on  the  feeding.  I  think  they  are  lighter 
on  the  first  day  of  May  than  they  were  on  the  first  of  January.  Whitesides :  Lose  15 
per  cent. :  when  well  housed  and  fed  gain  25  per  cent.  Henderson :  If  weU  fed  with 
plenty  of  grain  and  hay,  will  gain  about  55  per  cent.  Jo  Daviess :  When  properly  fed 
will  gain  10  per  cent.  Rock  Island:  Iu  the  hands  of  good  feeders  thev  gain.  Stark: 
Generally  lose  flesh,  because  they  are  not  fed  much  grain,  say,  one-fifth.  Williamson: 
Generally  a  slight  gain,  about  15  per  cent.  Hancock:  When  sheltered  and  well  fed 
they  gain;  all  is  due  to  the  amount  of  care  bestowed.  Will:  Lose,  should  think,  10 
per  cent.  Kankakee:  The  growth  will  be  from  5  to  10  per  cent. ;  about  hold  their  own 
in  flesh.  Franklin :  Generally  lose  20  per  cent.  This  winter  they  have  gained  25  per 
cent.,  canned  by  being  pastured  on  green  wheat  fields.  Bond:  With  ordinary  feed 
will  gain  10  per  cent.    This  winter  they  have  lost  20  per  cent.    De  Kalb :  K  fed  corn 
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might  gain  10  per  cent. ;  if  nott  the  loss  will  be  3  to  5  per  cent.  Clark:  In  the 
hands  of  regular  feeders  they  gam  from  10  to  25  per  cent. ;  bnt  in  the  hands  <*f  the 
average  farmer  they  lose  from  5  to  20  per  cent.  Cook:  No  bullocks  raised  for  feeding; 
expect  our  heifers  to  gain  in  flesh  all  winter.  Clinton :  Have  lost  this  winter  at  least 
25  per  cent.  Edgar :  Generally  lose  about  20  per  cent.  This  year,  owing  to  the  scarcity 
of  feed,  have  lost  33  per  cent.  A  good  many  have  died  from  poverty.  Fayette  :  Have 
lost  because  of  so  little  feed.  Henry :  Generally  lose  about  5  per  cent.  Hamilton : 
Lose  20  per  cent.  Jasper:  Usually  lose  20  per  cent.  Kendall:  Generally  lose  about 
10  percent.;  some  exceptions.  MoHenry:  Generally  gain  in  flesh,  say,  about  10  per 
cent.  Biehland :  As  a  rule,  they  lose  about  30  per  cent  White :  Some  improve ;  other* 
lose ;  depends  on  the  feeding  and  care.  Cumberland  :  Lose  about  10  per  cent.  Graeme : 
Unless  well  fed  on  corn  will  lose.  Iroquois:  The  past  winter  have  gained;  esti- 
mated 10  per  cent.  Jefferson :  Gained  but  little,  for  the  reason  that  they  are  not 
sheltered  from  the  storm.  Morgan:  When  placed  on  full  feed  gain;  but  when  fed 
on  stalks  and  straw  they  lose  about  25  per  cent.  Pope:  None  fed.  Shelby:  Have 
lost  about  12  per  cent,  the  past  winter.  Tazewell :  If  fed  corn  with  hay  and  stalks 
will  gain  100  pounds  during  the  winter:  if  fed  only  hay,  will  lose.  Warren .-  Gen- 
erally lose  from  5  to  8  per  cent.  Clay :  If  sheltered  and  well  fed  will  gain.  La  Salle: 
Gain  in  growth  and  flesh  10  per  cent.  Johnson :  The  wav  they  are  fed  and  eared  for 
as  a  rule  lose  10  per  cent.  Kane:  When  well  housed  will  gam  10  per  cent.  Saline: 
Gain,  when  properly  cared  for,  20  to  25  per  cent.  Woodford:  Gain  10  per  cent.  Win- 
nebago: Generally  no  gain.  Oallatin:  When  fed,  gain.  Montgomery:  Lose  about  20 
per  cent.  Brown :  Dr pends  upon  the  manner  they  are  fed  and  handled:  in  a  majority 
of  cases  gain  from  10  to  25  per  cent.  Carroll :  Generally  gain.  Emngham :  When 
well  fed  and  sheltered,  gain  5  per  cent.  McDonough:  Always  gain  when  well  fed  and 
sheltered  30  to  40  per  cent.  Sangamon:  When  poorly  fed  win  lose  from  100  to  300 
pounds;  well  fed  will  gain  from  200  to  300  pounds.  Ogle:  Those  properly  ted  and 
sheltered  gain  15  per  cent.  Vermillion :  When  fed  on  corn  gain ;  if  only  on  rough  food 
will  lose.  Piatt:  If  properly  fed  and  sheltered  will  gain ;  on  an  average  hardly  hold 
their  own.  Stephenson :  Two-year-olds  by  feeding  grain  will  gain  a  small  per  cent.; 
yearlings  will  lose.  Boone :  About  hold  their  own.  Coles :  Cannot  improve  in  winter 
from  the  fact  that  they  are  so  much  exposed  to  the  inclement  weather.  Jackson :  Gen- 
erally lose  from  5  to  10  percent.  Washington :  If  properly  fed  and  sheltered  will  gain, 
I  would  say,  from  15  to  30  per  cent.  Du  Page:  Snould  gain,  if  properly  cared  for,  15 
percent. 

Wisconsin  returns  generally  indicate  a  slight  pain  in  winter.  Some 
reports  assume  a  loss,  and  others  maintain  the  statu  quo.  In  Minnesota 
a  pretty  even  balance  between  loss  and  gain  is  mentioned  in  the  re- 
turns. Iowa  claims  a  small  gain  in  two-thirds  of  the  counties,  but  no 
large  percentage,  except  for  that  portion  of  the  stock  which  has  extra 
attention  and  feed.  In  Missouri  the  estimates  of  loss  fully  balance 
those  of  gain,  and  leave  a  distinct  impression  that  the  net  result  of  the 
winter's  feed  and  care  has  been  a  bridging  over  of  an  unthrifty  period, 
and  a  safe  approach  to  a  season  of  growth  and  profit,  in  which  stock 
can  take  their  supplies  directly  from  the  hand  of  nature.  In  Kansas, 
a  gain  in  size  with  a  loss  of  flesh  is  noted,  as  a  rule.  With  high  feeding 
large  gains  are  sometimes  made.  Several  counties  report  an  actual 
loss  in  weight.    A  few  extracts  are  appended. 

Elk:  No  yearlings  fed  for  market;  two-year-olds  on  fnll  feed  150  days  "will  make 
an  average  gain  of  225  pouuds,  or  25  per  cout.  Coffey  :  If  well  fed  and  sheltered  will 
.  gain  from  ten  to  15  per  cent. ;  stock  shippers  say  from  8  to  12  per  cent. ;  as  fed  by  moat 
farmers  they  usually  lose  from  3  to  10  per  cent.  Books :  Gain  in  size,  bnt  lose  in  flesh, 
about  retain  the ir  own.  Woodson :  Lose  from  10  to  15  per  cent,  in  the  hands  of  farm- 
ers who  raise  cattle  and  graiu  to  sell ;  but  with  cattle  men  they  gain  from  4  to  5  per 
cent.;  not  many  two-year-olds  are  sold  to  butchers  or  put  on  the  market.  Berne: 
When  fed  graiu  will  gain  about  10  per  cent.,  but  when  not  they  will  barely  hold  their 
own.  Lincoln :  Gain  in  the  fore  part  of  the  winter  and  lose  in  the  latter  part ;  aver- 
age loss  3  per  cent.  Cloud :  Will  gain  from  200  to  500  pounds ;  the  manner  of  feeding 
makes  the  difference.  Crawford :  If  properly  fed  and  housed  will  make  a  gain  of  5  to 
20  per  cent.  McPherson  :  Generally  lose,  say,  about  20  per  cent,  of  fall  weight.  La- 
bette :  Unless  especially  fed  to  fatten,  lose  on  an  average  15  per  cent.  Sumner :  Gain ; 
Texas  cattle  on  full  feed  have  gained  25  per  cent. :  domestic  or  graded  stock  gain  32 
per  cent.  Ottawa  :  About  hold  their  own ;  when  three  years  old,  if  corn  fed,  will  gain 
ranidly.  Kingman :  When  fed  on  hay,  will  about  hold  their  own;  when  fed  grain, 
will  gain. 
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111  Nebraska  gain  is  confined  exclusively  to  the  better  class  of  farm- 
ers, who  feed  and  shelter  well.  Common  usage  is  usually  attended  with 
loss  of  condition  as  to  flesh,  and  sometimes  actual  loss  of  weight.  In- 
crease is  conditional,  with  great  uniformity,  in  these  reports,  upon  some- 
what exceptional  treatment. 

The  California  returns  indicate  a  loss  in  winter  under  the  treatment 
usually  practiced.  At  the  same  time  the  claim  of  possible  gain  is  dis- 
tinctly made,  and  in  Fresno  County  it  is  asserted  that,  with  good  feed- 
ing, the  gain  is  greater  in  winter  than  in  summer. 

The  lesson  of  this  branch  of  the  investigation  is:  That  a  large  por- 
tion of  the  farmers  of  the  United  States  do  not  realize,  practically,  at 
least,  the  physiological  necessity  for  continuous  growth  in  the  produc- 
tion of  meat  of  juicy,  rich,  even  quality,  or  the  economic  necessity  of 
making  every  pound  of  feed  yield  the  highest  possible  fraction  of  a 
pound  of  flesh.  To  practice  this  ideal  fully  is  not  easy,  even  to  the 
highest  skill  and  ripest  experience;  but  an  approach  to  it,  in  popular 
practice,  would  save  many  millions  annually. 

GROWTH  OF  THE  COTTON  INDUSTRY. 

For  seven  decades  after  the  invention  of  the  saw-gin,  the  increase  of 
cotton-growing  was  comparatively  steady,  though  somewhat  slow,  until 
the  era  of  improvement  in  cotton  machinery.  In  1844  the  product  was 
close  to  two  and  a  half  million  bales,  an  aggregate  attained  but  once  in 
the  next  six  years.  The  crop  was  subject  then,  as  now,  to  annual  fluc- 
tuations in  product  and  acreage,  causing  changes  in  price,  which  in 
turn  stimulated  or  depressed  the  ambition  for  extension  of  area.  As  the 
factory  system  extended,  the  demand  grew  stronger  and  more  impera- 
tive. In  1851  the  product  exceeded  three  million  bales,  and  advanced 
to  almost  five  million  in  18  0.  After  1861  the  cultivation  was  nearly 
suspended  during  four  years  of  war,  causing  a  cotton  famine  of  great 
severity,  which  British  spinners  attempted  to  mitigate  by  encouraging 
cotton -growing  in  India,  with  a  very  moderate  degree  of  temporary 
success. 

There  was  naturally  great  despondency,  with  land  in  weeds  and  labor 
beyond  control,  with  little  money  to  pay  for  voluntary  labor,  and  less  of 
skill  and  experience  for  its  profitable  handling.  Dark  prophecies  were 
uttered;  the  seeming  prosperity  of  old  would  never  return,  and  ante- 
bellum crops  could  never  be  gathered.  This  was  the  popular  view  5  but 
cooler  brains  and  wiser  judgments  forecasted  heavier  crops  and  a  truer 
and  better  prosperity  than  ever. 

Seventeen  crops  have  been  gathered  since  the  advent  of  peace,  and 
the  eighteenth  is  growing.  A  sufficient  period  has  elapsed  for  a  com- 
parison of  progress.  The  results  are  easily  epitomized.  The  annual 
"commercial  movement,"  which  is  not  identically  the  year's  crop,  but 
sufficiently  near  it  for  practical  purposes,  the  exportation,  and  the  rem- 
nant left  for  American  consumption,  during  a  period  of  seventeen  years 
before  the  war,  are  thus  compared  with  similar  data  for  the  seventeen 
crops  that  have  been  gathered  since: 


Crop     move- 
ment. 


Exportation. 


Consumption. 


First  period 


Bales. 

51, 330, 790 


Bait*. 

80,913,005 


68,377,375  1         46,892,528 


Bale*. 
J  1,422, 779 
21,494,210 
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A  million  bales  per  annum  above  the  average  of  the  first  period, 
though  beginning  with  a  smaller  production  than  that  of  1844,  nay  be 
deemed  a  good  showing  for  the  new  regime;  an  average  of  4,000,000 
bales  for  the  recent  period,  and  of  3,000,000  for  the  former  era. 

The  exportation  is  greater  by  7,000,000  in  the  seventeen  years  just 
passed,  while  the  remainder  left  for  consumption  is  greater  by  almost 
10,000,000,  nearly  double  the  consumption  prior  to  the  war,  attesting  the 
rapid  growth  of  the  American  factory  system,  which  is  of  late  happily  tax- 
tending  through  the  cotton  States  at  a  gratifying  rate.  This  consump- 
tion is  nearly  four  times  as  great  in  1882  as  it  was  in  1845,  while  the 
annual  exportation  is  increased  but  75  per  cent  The  time  will  doubt- 
less come — and  the  day  should  be  hastened  by  the  rapid  extension  of 
coarse  manufactures  in  the  South,  and  the  fine  textures  in  the  North — 
when  half  to  two-thirds  of  our  production  shall  be  manufactured  in  this 
country. 

The  accompanying  diagram  presents  to  the  eye  very  clearly  the  facts 
which  are  here  co-ordinated. 

In  the  following  table  the  year  of  the  crop  movement  commences 
September  1,  and  closes  August  31  of  the  succeeding  year.  The  ex- 
portation closes  June  31.  It  is  the  commercial  record,  as  published  in 
the  Financial  Chronicle. 


Yeoxo. 

MOTOHMOt 

Exportation. 

Conoqiptioav 

1844-'45 

Jfebt. 
2. 484, 002 

2,170,5^7 
1,800,479 
2, 424. 113 
2,808,590 
2, 171, 700 
2,415,2*7 
3.090.029 
8,352,882 
3, 035, 027 
2,932.300 
3.045,345 
3,  050, 519 
3,238,902 
3,994,481 
4,823,770 
3,820.080 

£«6&,75f 

1,  241,  222 

1,  <^j61 

2,  ?n,  t4* 

1,  399,  155 

1,W*7I0 
■J.  4U.  MO 

z.  ,v>.  *<» 
2.a«9.  *4* 

2.  ?i4.  J09 
2  954   rJ00 
2,  20*  <m 

2.  59U.  |J» 

3,  fffl.  403 
2.774. 173 
3, 127,  508 

ffokr 
050,009 

488.300 
509,710 
008.201 
598,009 
500,701 
404,100 

1845- '40 

1846-'47 

1847-'4S 

19*9-'49 

1849-'50 

X850-*51 '. 

1851-*52 

1852-53 

701,000 
715,571 

078.984 

1853-'54 

1854-55 

1855-'50 

TJ0.2JO 
819.180 
804,  on 
916,150 
964.038 
830,890 

1850-'57 

1857-'58 

1858-'59 

1899-'00 

1800-'61 

Total 

51, 330,  790 

39,918,005 

1X422,77* 

lO&S-'OO 

2,228.987 
2,059,271 
2.498,895. 
2,439,039 
3, 154, 940 
4. 352, 317 
2, 974, 851 
3,930,508 
4, 170,  388 
3,827,845 
4, 632,  313 
4,474,069 
4,773,865 
5,074,155 
0, 761. 359 
6,  589,  329 
5,435.845 

1,558,487 
1,553,761 
1,057.015 
1,448.020 
2, 178, 917 
8,106,742 
1,  »57, 814 
2,679.988 
2,840.981 
2,084.708 
3.252,994 
8,049,497 
3.346,640 
3,407,505 
8,805,021 
4,590,279 
500,931 

en.  209 

000,807 

885,015 
000,800 
890,890 
1,100,190 
1,097, 940 
1,201,127 
1,306.948 
1, 183,008 
1,350,500 
1,485,418 
1,540,298 
1*508,989 
1.808,805 
1,891.894 
1,808,200 

1866-'07 

1867-68 

1868-'09 

1869-70 

1870-71 f 

1871-72 

1872-78 

1873-74 

1874-75 

1875-70 

1870-77 

1877-78 

1878-79 

1879-,80 

1880-*81 

1881-82 

Total 

68,377,375 

46,882,528 

21,494,210 

ACREAGE. 


The  acreage  of  cotton  has  bren  estimated  by  the  Department  of  Ag- 
riculture, and  in  1880  a  census  of  the  area  of  1879  was  taken  as  a  part 
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of  the  work  of  the  Census  of  the  United  States.  It  was  taken  so  thor- 
oughly, and  revised  so  minutely,  farm  by  farm,  that  there  is  scarcely  a 
chance  of  material  error.  The  following  statement  includes  the  census 
returns  of  area  of  1879,  and  estimates  for  the  recent  years. 

The  present  statistician  made  the  aunual  estimates  of  acreage  on  the 
basis  of  returns  from  a  large  part  of  the  area  up  to  1877,  when  the  esti- 
mated area  was  12,600,000  acres.  In  1879  be  estimated  (unofficially)  the 
breadth  at  14,500,000  acres.  The  census  afterwards  made  it  14,462,431 
acres  for  the  same  year. 

As  the  acreage  of  cotton,  by  counties,  has  never  before  been  published, 
the  local  details  of  area  and  production  in  1879,  as  returned  by  the  cen- 
sus, are  here  given: 


Counties. 


Acres. 


TheSUte |    2, 83), 086 


Autauga... 
Baldwin... 
Barbour  ... 

Bibb 

Blount..... 
Bullock.... 
Butler..... 
Calhoun  ... 
Chambers., 
Cherokee .. 
Chilton... 
Choctaw... 

81arke...., 
lay 

Cleburne. . 
offee.. 


Conecuh... 

Coo**  

Covington  . 
Crenshaw.. 
Cullman ... 

Bale 

Dallas 

DeEalb... 
Elmore  .... 
Escambia.. 
Xtowah.... 
Fay  et  *«.... 
Franklin... 
Geneva.... 
Greene  .... 


80,474 

1,884 
100,442 
15,787 
12,502 
80,470 
85,851 
28.435 
70,034 
24,3*8 
11,558 
31, 0*6 
33,477 
13,921 

9,156 

16, 431 

25, 411 

16, 5.3 

.  26,468 

4,176 
26,9*2 

1,469 
27,076 
115, 631 

7,4*9 
31,045 
278 
15,187 
12,891 
10,868 

4,947 
63,643 


Bales. 


699,064 


Counties. 


7,944 

638 

26,063 

4,843 

4,412 

22,578 

11,  M>5 

10,848 

19, 476 

10,777 

3,534 

9,054 

11,097 

4,973 

3,600 

4,788 

9,012 

4,633 

8,  lit 

1,158 

8,173 

378 

6,224 

33,534 

2,859 

9,771 

94 

6,871 

4,268 

•   3,6<« 

1.112 

16, 811 


Hale , 

Henry 

II  Jackson 

{;  Jefferson 

<•  Lamar , 

.;  Lauderdale.. 

'•  Lawrence 

'!  Lee 

i  Limestone 

,|  Lowndes 

i  Macon 

,   Madison 

i!  Marengo 

!  Marion 

Marshall , 

I!  Mobile 

I|  Mouroe 

I;  Montgomery. 

i  Morgan 

i   Perry 

'  Pickens 

I   Pike 

Ritndolph . . . . 

(.  Russell 

:>  Saint  Clair.... 
,:  Shelby 

Sumter 

1   Talladega  ... 

;   TtdlapooR* 

l  Tuscaloosa... 
I!  Walker  .... 
I,  Washington. 

!   Wilcox 

ji  Winston 


Acres. 


69,995 
54,305 
19,685 
14,220 
15,245 
26,594 
42,803 
51,889 
44,334 
98,200 
56,763 
72,838 
80,790 

7,269 
16,412 
1 
33.463 
112, 125 
18,828 
74.303 
52,651 
47,107 
23,177 
•1,582 
14,735 
17,919 
80,062 
32,841 
41,200 
83,778 

8,743 

3.280 
77,076 

2,048 


Bales. 


18,093 

12,573 

6,285 

5,838 

5,015 

9,270 

18,791 

13,189 

15,724 

29,356 

11580 

20,679 

23,481 

2,240 

5,358 

1 

10,421 

81,782 

«,  13* 

21,627 

17,288 

15,136 

7,478 

19,442 

6,028 

6,643 

22, 2U 

11832 

14.161 

11,137 

2,754 

1.246 

26,745 

666 


ARKANSAS. 


The  State 

1,042,976 

608,266 

Deehft 

21,159 
15,462 
21,796 
15,749 
16,205 

8,994 
993 

9,680 

6,886 
27,143 

8,068 
12,259 
19,602 

9,029 
21. 718 
45,426 
12, 217 
10,611 
10,768 
83,009 

18,108 
6,146 
9,966 
8,692 

Arkansas 

12,611 
19,555 

4,798 
286 

5,095 
12,221 
13,377 
982 
26,941 
25,(92 

4,239 
32,427 
15,424 

7, 246 
16.145 
24,413 

7.607 
14,306 

8,508 
11,371 
2,879  i 
126 

Ashley 

Faulkner .................. 

Baxter 

Franklin 

6,268 

Benton 

Fulton  

2,438 
684 

Boone..  ?...... 

2,ew 

4,900 
5,370  1 
502  ' 
25,338 

Garland 

Bradley....... f.... 

i  Grant 

3,999 

Calhoun 

3,711 

Carroll 

13,985 

Chloot- 

[  Hot  Spring  ................ 

8,756 

Clark 

13,924 
2.307 

13,039  i 
9,096 
4,374 
8.  980 

16, 039 
4,768 
6,157| 

Howard 

7,051 

Clay 

11,156 

OeTniabia 

Uaid 

4,800 

Conway 

13,895 

Craighead 

84.586 

Crawford , 

7,769 

Crittenden 

6.839 

Cross 

6.480 

Pallas 

Lea 

21,147 
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Counties. 


Lincoln 

Little  River. 

Logan 

Lonoke  

Madison  .... 

Marion 

Miller 

Mississippi  . 

Monroe 

Montgomery 

Nevada 

Newton 

Ouachita.... 

Perry 

Phillips 

Pike 

Poinsett.... 
Polk 


Acres. 


17. 519 
10,308 
16,377 
20,910 
255 

7,116 
19,111 
13,32* 
22,017 

3.512 
23, 925 

2.602 
23,855 

5,0*2 
42,654 

7,341 

2,373 

4,230 


11,563 
7,116 
9,752 

11,704 

129 

8,925 

11,643 

10,430 

14.108 
1,819 

10,520 
1,496 
8,849 
3,314 

29.070 
3,787 
1,514 
1,061 


Counties. 


Pope 

Prairie 

Pulaski 

Randolph  .... 
Saint  frauds 

Saline 

Scott 

Searcy 

Sebastian.... 

Serier 

Sharp 

Stone 

Union 

Van  Baren... 
Washington . 

White. 

Woodruff 

YelL 


15,063 

1*124 

29,097 

11,028 

11,857 

8,846 

8,867 

4,320 

19,722 

7,283 

8,455 

8,856 

30,138 

7,0*4 

302 

23,304 

18,124 

16,598 


FLORIDA. 


The  State 

Alachua 

Baker 

Bradford 

Brerard , 

Calhoun 

Clay 

Columbia 

Duval 

Escambia 

Gadsden 

Hamilton 

Hernando 

Hillsborough  ... 

Holmes 

Jackson  

Jefferson 

La  Fayette 


245, 595        54, 997 


14,646 

2,510 

1,107 

215 

5,836 

1,094 

6 

o 

721 

172 

456 

96 

13,142 

1,992 

57 

23 

25 

10 

19,464 

4,696 

11,680 

1,908 

1,558 

468 

556 

150 

1,137 

273 

26,920 

6,144 

37,500 

10,308 

472 

lOi 

Leon 

Levy 

Liberty 

Madison.... 

Marion 

Nassau 

Orange 

Polk?. 

Putnam 

8aint  John's 
8antaRosa  . 

Sumter 

Su  wanes.... 

Tavlor 

Volusia 

Wakulla.... 

Walton 

Washington 


42,968 

3,085 

784 

28,982 

13,305 

195 

818 

481 

1,35* 

17 
2,827 
7,288 
1,903 
380 
2,311 
1,417 
1,877 


GEORGIA. 


The  State 2,617,138 


Appling 

Baker 

Baldwin 

Banks 

Bartow 

Berrien , 

Bibb 

Brooks 

Bryan 

Bullock 

Burke 

Butts 

Calhoun 

Camden 

Campbell 

Carroll 

Catoosa 

Charlton 

Chatham 

Chattahoochee  . 

Chattooga 

Cherokee 

Clarke 

Clay 

Clavton 

Clinch 

Cobb 

Coffee 

Colquitt 

Columbia 


1, 
28, 
27, 

8. 
21, 

5, 
20, 
21, 

9. 

87, 
20, 
24, 

21, 
22, 


15. 
12, 
13, 

8, 
21, 
17. 

•1, 
27, 

1, 


670 

832 

251 

969 

583 

724 

255 

764 

140 

359 

755 

429 

206 

448 

503 

807 

258 

289 

442 

900 

739 

020 

539 

422 

622  ' 

250 

825 

958 

302 


814,441 


379 
4,870 
7,921 
2,960 
10,111 
2,008 
5,858 
6,288 

304 
3,724 
29,172 
6,829 
4,670 
68 
8,986 
9,300 

111 
62 
65 
4,460 
5,247 
5,615 
3,310 
4,576 
6,606 

511 
13,092 

501 

736 
8,313 


Coweta. 

Crawford. 

Dade. 

Dawson 

Decatur. ... 

DeEalb.... 

Dodee 

Dooley 

Dougherty. . 

Donglas  .... 

Early 

Echols 

Effingham . . 

j  Elbert 

II  Emanuel.... 
,|  Fayetto  .... 

Floyd 

Forsyth.  ... 
;  Franklin.... 

'  Fulton 

i  Gilmer 

:.  Glascock... 
I;  Glynn 

I  Gordon 

I,  Greene 

:  Gwinnett... 

II  Habersham . 
Hall 

1  Hancock.... 

Haralson... 

Harris 

.  Hart 


48,494 

24,754 
32 

2,180 
29,500 
19,318 

6,002 
38,495 
40,996 

9,520 
20,552 

3,578 

1.767 
25,833 
10,749 
21.787 
30,615 
12,121 
16,901 
10,038 
122 

8,175 
58 

8,668 
40,037 
27.549 

1.782 
12,245 
42.773 

4,880 
43.203 
14,923 
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GEORGIA— Continued. 


Counties. 


Heard 

Henry 

Houston 

Irwin 

Jackson 

Jasper.. „... 

Jefferson 

Johnson  

Jones  ...••••• 

Laurens 

Lee 

Liberty 

Linooln 

Lowndes 

Lumpkin .... 

HoDnflee 

Mcintosh.... 

Macon 

Madison 

Marion 

Meriwether.. 

Miller 

Milton 

Mitchell 

Monroe. — . 
Montgomery  . 

Morgan 

Murray 

Muscogee.... 

Newton 

Oconee 

Oglethorpe... 

Paulding- 

Pickens 

Pierce 

Pike 

Polk 


Acres. 


17.848 
35,780 
72,611 

1,800 
24,874 
27,608 
41,887 
11,705 
29,820 
20,880 
85,084 

2,084 
12,788 
17,884 
288 
24,819 
889 
31,887 
13,029 
21,579 
49,876 

8,980 

9,989 
30,285 
44,979 

2.856 
35,248 

5,937 
11,625 
27,801 
12,303 
35,306 
16,158 

2,210 

994 

38,755 

16,774 


I! 

Bales.    II 


Counties. 


5,900 

10,980 

19,099 

595 

9,482 

6,741 

13,377 

8,828 

8,297 

6,863 

9,143 

679 

3,861 

4,981 

109 

7,489 

104 

8,334 

4,918 

6,169 

15,154 
1,905 
4,490 
5,559 

13,854 
852 
7,358 
1,917 
8,268 
7,796 
4,257 

12,338 

7,352 

734 

369 

12,481 
8,126 


Pulaski  .  ... 

Putnam 

Quitman  ... 

Saburn 

Randolph  . , 
Richmond . . 
Rockdale... 

Schley 

Screven 

Spalding.... 

Stewart 

Sumter 

Talbot 

Taliaferro. . 
Tattnall.... 

Taylor 

TeUatr 

Terrell 

Thomas 

Troup 

Twig6» 

Union 

Upson 

Walker 

Walton 

Ware 

Warren 

Washington 

Wayne 

Webster.... 

White 

Whitfield... 

Wilcox 

Wilkes 

Wilkinson.. 
Worth 


Acres. 


32,074 
35,819 
11,815 
45 
34,204 

7,871 
14,448 
19,148 
21,716 
22,935 
44,449 
44,190 
36,310 
14.058 

2  618 
18,064 

2,228 
25,740 
35.895 
66,188 
29,671 
12 
30,551 

5,797 

31,797 

524 

24,991 

66.900 

17,235 

228 

4,068 

5,278 

80,891 

25,423 

12,157 


Bales. 


9.805 

9,678 

3,163 

14 

8,467 

2,742 

4.385 

4,945 

8,166 

7,418 

12,658 

11,451 

10,825 

4,758 

964 

4,854 

740 

6,944 

8,773 

18,855 

8,217 

5 

8,540 

2,909 

12,584 

158 

7,885 

28,058 

119 

*S 

1,240 
1,831 
11,109 
7,986 
2*93 


INDIAN  TERRITORY. 


The  Territory . 


35,000       17,000 


KENTUCKY. 


The  State, 

Allen 

Ballard 

Barren 

Bell 

Bracken 

Butler 

Calloway , 

Christian 

Crittenden , 

Daviess , 

Bdmonson ...... 

Estill 

Mqyd 

Fulton 

Graves 

Green 

Henderson , 

Hickman ...... . 


2,687 

1,867  1 

3 

2, 

31 

15 

16 

7 

2 

1 

10 

5 

2 

1 

816 

165 : 

2 

1 

11 

4} 

8 

9 

8 

4 

8 

2 

12 

2 

549 

800 

869 

417  1 

2 

1 

21 

9  ! 

451 

254 

Jefferson 

Laurel , 

Letcher 

Livingston... 

Logan . 

MoCracken.. 

Magoffin 

Marshall 

Muhlenburgh 

Pendleton 

Pike 

Pulaski 

Simpson , 

Trimble"™ 

Warren 

Wayne , 

Whitley 

Wolfe 


110 

48 

3 

1 

2 

2 

2 

1 

22 

11 

83 

18 

4 

4 

23 

10 

4 

4 

12 

9 

16 

9 

2 

1 

6 

8 

8 

6 

30 

15 

81 

10 

36 

14 

1 

1 

2 

1 

40  ACr 
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Parishes. 


TbeSUte... 

Ascension 

Assumption 

Avoyelles 

Bienville 

Bossier 

Caddo 

Caloaeleu 

Caldwell 

Cameron..., 

Catahoula 

Claiborne 

Concordia 

DeSoto 

East  Baton  Boom 
Baal  Carroll  ..77.. 
Kaat  Feliciana 

Franklin 

<>rant 

Iberia 

Iberville 

Jack  son 

LaFavette 

Lincofn 

Livingston 

Madison 


Aetna. 


Balea. 


864,787 
"*1,285 


Uf 


23,723 

16,35* 

&** 

7,266 

37,188 

26.078, 

46,238 
1,498 

*8, 

9,919 

6,504 

1,682 

686 

15,885 

8* 

46;  567 

42,044 
3^807 

88.  U* 

l?286i 

11,808 
40,167 
38,868 

5,756' 

ft*, 

18,663 

8,472 

11,155 

5,168 

7,443 

2,482! 

771 

579  1 

10,13* 

3,753 

12,617 

3,489  1 

22,990 

J.728 

3,876 

1,344 

28,108 

28,39* 

8nu.r  Ht-niajajl 
Saint  Charles 
fr     :   l!    . 
Si'-,i,?  r      iry 
HaJut  v     tin 
SiuM  T  u  oaaay 
*IWsjLjil>LLhaa>. 
Trn  M 

Vermillion 

Vernon 

Washington 

Webster 

West  Baton  Bouge 
Wee*  Carroll .. 
West  Feliciana, 
Winn 


MISSISSIPPI 


TkeSUU., 


Asfcms 

Alcorn 

Ainite 

Attala 

Benton 

Bolivar 

Calhonn  .... 

Carroll 

Chickasaw.. 
Choctaw.... 
Claiborne... 

Clarke 

Clay 

Coahoma — 

Coniah 

Covington.. 

DeSoto 

Franklin.... 

Greene 

Grenada.... 
Harrison.... 

Hinds 

Holmes 

Issaquena.. 
Itawamba .. 

Jasper 

Jefferson..., 

Jones 

Kemper.... 
La  Fayette . 
Lauderdale . 
Lawrence... 

Leake 

Lee 

Le  Flore.... 


8,688,886 

83,11? 

18,868 
27,749 
86,960 
22,401 
43,336 
19,028 
87,967 
38,477 
13,467 
88,121 
16,986 
41,656 
82,964 
64,616 

6,986 
60,488 
18, 2U 
86 
26,880 
86 
80,018 
62,666 
18,298 
14,861 
20,806 
82,141 

2.784 
28,268 
86,809 
32.878 
17,806 
24.000 
38.678 
17,780 


19,686 

7,477 
9,952 
15,285 

» 

9,536 
17,488 
12.861 

5,767 
18,618 

4,698 
184  187 
26,287 
23,726 

2,071 
26,469 

6,648 
12 
16,288 
11 
86,684 
86,468 
16,160 

*3 

18,612 

684 

8,486 

18,214 
9,856 
6,967 
9,016 

14,406 

11,936 


Lincoln.. 
Lowndes. 


Madison. 
Marian  ... 
Marshall. 
Monroe . 


£ttr£. 


Newton. 
,  Noxubee... 
!i  Oktibbeha. 

Panola — 

Perry 

Pike 

Pentetoo... 

Prentiss... 


I  Soett 

1  Sharkey 

Simpson 

SmiST 

Sumner 

Sunflower.... 

Tallahatchie. 

Tate 

Tippah 

Tishomingo.. 

Tunica 

Union 

Warren 

Washington . 

Wayne    

Wilkinson ... 

Winston 

Talabuaha..., 

Yazoo 


17,272 
64.676 
56,888 

4,717 

67.411 
71,462 
24,686 
14,021 
19,589 
82.488 

$S 

587 
19.842 
21.448 
18.610 

8,480 
80,151 
16,886 
17,641 

8,866 
10,543 
13,618 

7,107 
22,463 
48.246 
18,768 

7,666 
16,886 
21,266 
34,127 
63,409 

7.569 
33.726 
15,081 
30,888 
83,184 
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Counties. 


The  State 

Barry 

Bellinger 

Bntler  ....,...., 

Carter 

Cedar „ 

Christian 

Dallas 

Douglas 

Dunklin 

Hickory  

Howell 

Lsolede „ 

Miller , 

Mississippi.... 


Acres. 


32, 116 


Bale*. 


30,818 


4 

2 

29 

20 

445 

235 

3 

•   1 

3 

2 

5 

9 

4 

2 

id 

6 

11,100 

9 

1,900 

7,391 

6 

1,075 

45 

90 

5 

a 

219 

199 

Coonttss. 


¥ew  Madrid 
Oregon 

Oasrk.'. '.[.]] 
Pemiscot  ... 

Ferry 

B^t nolds  ... 

J*pi«y 

Soon 

Stoddard  ... 

Stone 

Taney 

Washington 


Aeree. 


9,518 

1,848 

10 

1,500 

8,787 

2 

1 

806 

294 

5,579 

700 

1,300 

10 

19 


Bales. 


1,649 

1,128 

5 

890 

9,848 

1 

1 

471 

165 

8,802 

400 

760 

6 

18 

5 


NORTH  CAROLINA. 


893,153      389,598 


211 

91 

617 

182 

28,296 

11,857 

11, 785 

{,021 

19,455 

7,290 

1,618 

«9| 

385 

244 

752 
19,224 

7,407 

30 

19 

2,670 

839 

2,986 

5,175 
13,478 

1,014 

6,047 

2,229 

19,238 

6,196 

2,11* 

930 
5,789 

12,838 

9,210 

3,805 

816 

189 

16 

8 

3,779 

1,559 

790 

302 

9,654 

4,499 

51,880 

16 

30,274 

26,250 

10 

12,939 

10,949 
5,707 

4,589 

1,869 

6,559 

2,535 

16,968 

8,029 

288 

114 

43,206 

16,661 

9,281 

3,697 

10 

4 

14,605 
2,513 

9,369 

719 

11,  «• 

4,957 

16 

6 

82,198 

15,151 

Jones 

Lenoir 

Lincoln 

MrHoTToH 

¥a<H«"U 

Mariln  , , 

Mi -^  Vie  him rah. 
Mftcuoli  ....T.. 
Motitgomfiry... 
Mbtcrv  ......... 

Nu*h    

"Bf'vr  Hftu oTer  . 

V01-tliiLUlpt<lVI.. 

Onslow 

Orange 

Pamlico  ....... 

Pasquotank.... 

Pender , 

Perqaimane ... 

Person 

Pitt 

Polk 

Randolph 

Richmond 

Robeson  

Rockingham -«t 
Rowan  .  ... — 
Rotli  prford.... 

Seenneefl 

81*11% j. 

Stokes, 

8nrry-  .-*...... 

Jterrefi  ......... 

onion  .»*...,.. 

Wake 

Warden. . , 

W  imL  in  gtoa... 
Watanga.w... 
Wavm-  ...,..., 
WflW  ....t... 

Wilitou 

Tadtin , 


8,463 

19,159 

7,442 

23 

12 

13,444 

41,343 

15 

6,519 

9,882 

25,768 

142 

36,«9 

6,659 

5,290 

4,585 

4,004 

1.463 

7,025 

2 

31, 147 

1,646 

595 

25,198 

21,607 

10,645 
9,679 
1?  W6 

**!! 

3 
3,481 
19,090 
59,916 
21,609 

aim 

!° 
32,103 

107 

23,706 

#7 


JtJ 


4,078 
8,235 
2,945 
9 
4 
1,399 
1,129 
6 

2,999 

3,988 

12,567 

.  66 

^SJ 

1,919 
2,226 
1,181 
835 
2,778 

14,879 

868 

295 

12,764 

9,846 

3 

4,881 

2,079 

6,291 

9,475 

7 

1 

1,129 

6.396 

II 

8 
14559 
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Counties. 


Acres. 


Bales. 


Counties. 


Acres. 


The  Stats 

AblWTill© 

Aiken 

Anderson 

Barnwell , 

Beaufort 

Charleston 

Chester 

Chesterfield.... 
Clarendon  ...... 

Colleton 

Darlington 

Edgefield , 

Fairfield 

Georgetown  .... 

Greenrille , 

Hampton 


1,864,246 


88,  S» 
87,618 
6X010 
88,468 
11,670 
24,808 
52,834 
18,480 
38,087 
11,447 
00,404 
08,707 
60,807 
888 
45,573 
21,024 


588,548 


28,880 

14,884 

21,807 

28,704 

2,740 

0,808 

10,061 

7,738 

8,580 

4.800 

28,846 

85,804 

25,726 

160 

17,064 

7,711 


Horry  .......•• 

Kershaw 

Lancaster 

Laurens ....... 

Lexington 

Marion 

Marlborough.. 

Hewbcrry 

Oconee^......... 

Orangeburgh . . 

Pickens 

Richland 

Spartanbnrgh  . 

Snntter 

Union 

Wttliainsbnrgh 
York .VT. 


1,773 
28,078 
80.744 
68.856 

22,871 
45,526 
41,251 
57,447 
13,506 
61,354 
18,468 
28,348 
61,837 
57,058 
54,260 
15,808 
58,546 


11,  3» 
13,477 
Si*  484 

£| 

24,  Ut 

II 


TBKNB88BB. 


The  Stats. 

Anderson ■ 

Bedford 

Benton 

Blount 

Bradley 

Campbell 

Cannon 

Carroll 

Cheatham 

Claiborne 

Clay 

Cooke 

Coffee 

Crockett 

Davidson 

Decatur 

DeKalb 

Dickson 

Dyer 

Fayette 

Fentress 

Franklin 

Gibson  

Giles 

Grainger 

Greene .....' — 

Grundy 

Hamblen 

Hamilton 

Hardeman , 

Hardin 

Hawkins 

Haywood 

Henderson , 

Henry  

Hickman 

Houston ....... 

Humphreys — 

Jackson 

Knox 


722,662 


60 

2,280 

4,023 

108 

51 

4 

77 

24,711 

5 

IS 

2 

8 

55 

17,807 

8,224 

5,501 

26 

81 

14,687 

«,m 

414 

86,820 

31,416 

50 

2 

82 

12 

486 

44,885 

12.850 

46,010 
22,844 

18,186 

M» 

155 
66 

U 


886,621 


88 

040 

1,801 

70 

15 

1 

85 

10,505 

2 

6 

1 

5 

20 

6,820 

1,333 

2,168 

12 

13 

8,664 

80,221 

2 

171 

10,272 

18,802 

86 

1 

21 

2 

143 

18,887 

5,845 

2 

28,662 

0,410 

5,516 

i... 

00 
28 

T 


Lake 

Lauderdale . 

Lewis 

Lawrence... 

Lincoln 

Loudon  

MoMlnn.... 
McNairy.... 

Macon 

Madison. ... 

Marion 

Marshall  .... 

Maury , 

Meigs 

Monroe 

Montgomery, 

Moore 

Morgan 

Obion 

Orerton..... 

Perry 

Polk 

Putnam 

Rhea 

Boane  

Rutherford. 

8cott  

Sevier 

Shelby 

Stewart 

Sumner..... 

Tipton 

Trousdale... 

Union 

VanBuren.. 

Warren 

Wayne 

Weakley  .... 

White 

Williamson. 
Wilson 


8,246 

24,088 

220 

1,830 

8,868 

8 

80 

23,135 

4 

45,825 

80 

4.607 

21,748 

36 

120 

2 

26 

4 

7,260 


116 
14 
0 

35 

82,667 

3 

10 

782 

38,420 

I 

2 

88 

206 

8,266 

15,466 

888 

11,886 

8,181 


*412 

It,  250 

16B 

702 

3,466 

4 

23 

Ml» 

1 

10,25? 

86 

1,721 

8,013 

14 

72 

2 

7 

t. 

4,25 

41 

166 

36 

4 

4 

12*414 

6 
46,388 

15 

31T 

22,415 

1 

1 

26 
66 
1.267 
7,666 
186 
4.888 
!.» 
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Counties* 

Acres, 

BoJefl* 

Counties. 

Acres. 

Bales. 

The  State. *-..... 

2. 173, 733 

B03.M2 

Jasper .«.,„,..*,. . 

4.465 

133 

40,446 

81 

1,607 
26.660 

1,808 

460 

40,880 

4.611 
25,728 
15,662 
23,578 

8,768 

86,518 

16 

2,247 

145 

68,804 

0,168 

17,102 

262 

3,485 
686 
87,478 
10,047 
18,811 
10,660 
16,768 
46.716 

8,510 
68 

4,282 
28,777 
15,086 

7,228 

4.808 

31.201 

86 

40,854 

6,788 
88,826 

5,252 

7,218 

0,840 

2,810 

23 

16,186 

45.708 

4,080 

688 

27.821 

61 

0,305 
20,500 

6,802 

6.504 

10,418 

141 

17,570 

1,780 
20,162 
10,104 
58,706 

5,568 

103 

18,528 

5,814 
21,362 
15,486 

2.048 

1,410 

77 

Anderson.................. 

28,725 

6.681 
184 

1.422 

81.821 

228 

35,730 

826. 

44 

87,826 

4.273 

8,038 
10,634 
11.508 

5,402 
28.044 

4,254 
16.208 

7,024 

18,006 

434 

25 

11,478 

84,822 

140 

28,708 

8.288 

786 

48,236 

32,084 

6,860 

8,301 
27,705 
10,688 
44,877 

8,840 
20,785 

7,625 

8,264 
62,172 
14.220 
88,660 
44,818 
68,858 
10,873 

8,660 
81,872 

•  543 
280 

4,082 

1,770 
22,720 
41,330 
13,767 
85,084 
16,460 

6,840 
284 

4,440 
46,614 

0,868 

15,763 

24 

88.685 

7,188 
10,242 
26,810 
25,006 

4,751 
648 

7,548 

2,818 

48 

468 

18,186 

68 

14.714 

88 

0 

0,217 

1,548 

680 

8,888 

7,058 

8.484 

8,743 

008 

5,085 

1,308 

7,600 

86 

23 

6.680 

16,181 

81 

8,813 

1.165 

848 

82.146 

16,552 

2,102 

2,008 

11,647 

8,881 

21,468 

4,011 

11,588 

2,188 

742 

18,058 

2,857 

12,405 

22,886 

24,766 

8,431 

4,048 

8,182 

156 

186 

767 

728 

7,511 

10,166 

4,500 

11,701 

6.581 

1.147 

103 

1,803 

17,618 

8,441 

6,168 

0 

8.860 

1,068 

8,270 

8,730 

10,805 

1,444 

202 

Johnson  ................... 

13.778 

Angelina 

Jnv  ^ 

E;l-  ii.  - • 

^  10 

Archer 

288 

AtASCOSft  .  .^. ............ . 

10,668 

Ana  tin 

lead  all..  ....••••  .......••. 

288 

Bandera 

Kerr   ....................... 

72 

Bastrop 

24,628 

Bavlor'. 

628 

bS  ..:.:..;;.::::::::::::: 

t&VVL&L 

L-o 

0,076 

Bell 

6,526 

Bexar 

7,360 

BUnco 

LiU'rtv 

1,852 

Bosque 

0,087 

Bowie 

Lire  Hak 

4 

Brasoria 

TJnno        ...........••.••• 

468 

Brazos....... 

MoCullocb 

54 

Blown 

12,777 

Burleson.. 

Madison 

2,656 

Burnet •• 

7,515 

Caldwell 

Mason    

64 

Callahan 

Matngftrda. .......... ....^. 

2,006 

Cameron 

Medina..-....../..... 

280 

Camp 

Milam 

10,844 

Cass 

4,172 

Chambers 

4,008 

Cherokee 

Morris  -.-.7.. ............. t 

4.880 

Clay 

4.701 

Coleman 

12,068 

Colliu 

New  ton..... ....... ........ 

L882 

Colorado.... 

Orange  .................... 

22 

Comal 

Palo  Pinto 

886 

Comanche -. 

Panola 

8,702 

Cooke  

Parker 

4,454 

Polk 

3,620 

Delias 

Bains 

1,016 

Bed  River ..•••.... 

17,660 

Denton 

Kefugio... ., 

16 

Robertson. ................ 

18,080 

F**4l*nd 

Rookwall 

2,680 

Ellis 

RMfc     

11,145 
1,705 

Erath 

Sabine  

Falls 

2,767 

6,864 

2 

Fannin 

flan  Patricio 

Fort  Bend 

San  Saba 

400 

Franklin.. 

Snaokelford. ........ ."'.... 

Shelby 

5 

Freestone 

6,171 

18,285 

1,086 

187 

Frio 

Smith 

Galveston 

SotnerviUe... .............. 

Gillespie 

Stephens 

Goliadf 

Tarrant 

10,060 
10 

Gonsales. ,,.,,,  ,  . 

Grayson 

Titus 

4,028 
0,271 
2,666 
2,543 
8,028 
53 

Gregg 

Travis.... *.... 

Grimes 

Trinity 

Guadalupe... x...  a. ....... 

Tyler  

Hamilton 

Upshur. ...... ......... .... 

TUrdin x 

Uvalde 

Harris 

Van  Zandt. ...... .......... 

6.057 
780 

Harrison 

Victoria ..........  1 .'. 

Hays 

Walker 

6,441 

8,828 

20,602 

8,182 

43 

Waller 

Hidalgo 

Wharton 

Hood 

Wichita 

WiHtamson. ......    a...... 

Hopkins.... 

4,217 

1,874 

Houston  ...••••••••........ 

Wilson 

Hunt  ...................... 

Wise 

7.231 

7,381 

654 

Jaek 

Wood 

Young.. ....... ............ 

VIRGINIA. 


The  State. 

Brunswick  ..... 

Dinwiddle 

Greenville 

Isle  of  Wight... 


46,040 


6,800 

6,500 

8,«500 

850 


10,605 


2,050 

2,500 

4,100 

400 


King  and  Queen 
Ifecklenburgh.. 

Nansemond 

Prince  George.. 
Southampton ... 
Sussex 


80 
2,150 
1,080 
1,000 
11,500 
4,800 


075 

800 

700 

5,200 

1,050 
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RECAPITULATION  BT  STATES,  WITH  AVERAGE  YIELD  PER  ACRE. 


SUte*. 


Acres. 


i 


Acres. 


t 

3 

i 
I 


Teltf  Unite*  States 


Alabama 

Arkansas 

Florida , 

Georgia , 

lad  Ian  Territory. 
Kentucky , 


14,40*4*1 

0,880,088 

1,048,070 

045,506 

0,017.108 

86,000 

8,807 


6,740,414 

000, 864 
008.260 

54,007 
814,441 

17,000 
1,307 


0.40 

Too 
a  si 

0.40 

a  51 


LaniaUna 

filsslssiDDl 

fTortfe  Carotin*.. 
SonthCardma... 

Tennessee 

Texas 

Virginia 


881787 

1,008,880 

88,110 

808,168 

1,884.840 

7X2,501 

8,178,782 

45,040 


a  so 

•DO.OWJ  0.48 

20,31S  0-03 

380,5*8  '  0.44 

922,549  '  0-3* 

980,821  '  0.40 

803,643  :  0.37 

10,300  |  0.44 


INOBEASE  OP  PBODUOTION  OF  CEREALS. 

In  considering  the  increase  in  the  production  of  cereals,  especially  in 
comparison  with  European  production,  it  should  be  remembered  that  a 
very  large  proportion  is  fed  to  farm  animals  in  this  country,  and  in 
Europe  a  very  small  proportion*  Boots,  beet-pulp,  oil-cake,  and  other 
products,  in  so  general  use  there,  find  here  a  substitute  in  maize  and 
oats.  Bye  is  the  bread  grain  of  the  central  and  eastern  eountitos  of 
the  continent,  as  wheat  is  in  the  United  States.  We  find,  therefore,  in 
the  census  year,  sixty-five  per  cent  of  the  cereals  represented  by  maize, 
and  fifteen  by  oats,  four-fifths  of  all  the  cereals  produced.  Bye,  barley, 
and  buckwheat,  scarcely  three  per  cent,  of  the  volume,  are  used  mostly 
for  bread,  beer,  and  whisky,  so  that  corn  and  oats  constitute  the  grain 
supplies  of  farm  animals.  The  use  of  cereals  in  this  country  for  food 
of  man  ean  be  very  closely  approximated.  At  present  the  proportion 
so  used  (exclusive  of  seed)  is  very  nearly  one- fourth,  farm  animals  con- 
suming three-fourths.  This  fact  accounts  for  the  extraordinary  increase 
in  production  of  corn  and  oats<  The  largest  percentage  of  increase  has 
been  in  barley,  as  the  consumption  of  beef  has  increased  in  greater 
ratio  than  that  of  bread  or  meats. 

The  following  table  shows  the  increase  in  each  kind  of  grain,  the 
peroentage  of  such  increase  for  thirty  years,  and  the  proportion  of  the 
last  census  crop  of  each  kind  of  grain  expressed  as  a  percentage  of  the 
whole: 


104a 

1850. 

1809. 

18701 

Product*. 

Bushels. 

Increase  I  Parana*. 
in  thirty  I     of  ail 
yeaia.   |  oeMnto. 

Corn - 

502,071,104 

100, 485, 044 

140.584,170 

14,188,818 

6,167,018 

8,850,012 

ButheU. 
888,702,742, 
173,164,924^ 
172,843,185 

15, 825, 898 
17,571,818 

Jhithtlt. 

700,944,540 

287,745,82tf 

282, 107, 157 

10,018,706 

20,761,305 

0,821,721 

1,754,861,58* 

450.479,606 

407,858,000 

19, 881,  SOS 

44,113,405 

11,817,3*7 

Percent  j 

108           0&04 

Wheat 

857           17.09 

Q*U 

178           1*11 

Bye 

40 

758 

82 

.74 

Barlev 

L64 

Buckwheat • 

.44 

Total 

807,458,002 

1,280,000,047 

1,887,280,113 

2,007,062,480 

211 

100.00 

Consumption  and  exportation. — The  exportation  of  recent  years  has 
been  extraordinary,  quite  unprecedented  in  the  histoiy  of  any  nation. 
It  has  excited  so  much  attention  that  the  public;  is  in  dangef  of  foiling 
to  notice  that  the  increase  of  consumption  in  thirty  years  is  five  tines 
as  much  as  the  enlargement  of  exportation.  The  volume  of  consump- 
tion is  three  times  as  large  as  in  1850.  The  grain  spared  to  meet  the 
necessities  of  foreigners,  in  three  years  past,  has  reached  an  astonishing 
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figure,  and  realised  a  far  larger  mm  In  foreign  exchange  than  cotton  in 
the  same  period;  yet  it  has  been  less  than  a  tenth  Of  the  production  of 
cereals  in  the  same  three  years.  The  largest  exportation  ever  made 
was  of  the  crop  of  1879  and  1880, 10.5  per  cent,  of  the  former,  and  10.4 
per  cent,  of  the  latter,  while  in  1881  it  was  only  8.1  per  cent,  of  the 
/greatly  reduced  production  of  that  year.  It  is  worthy  of  thoughtful 
consideration  that  while  population  has  increased  little  more  than  100 
per  cent,  the  means  of  subsistence  have  increased  nearly  200  per  cent : 
that  we  are  able  to  export  nearly  twice  as  much  wheat  as  was  produced 
thirty  years  ago.  This  exportation  i*  mostly  of  wheat  and  6orn;  of  the 
former  from  a  third  to  four-tenths  of  the  crop,  and  of  the  latter  never 
exceeding  6  per  cent.  Wheat  is  the  only  grain  the  price  of  which  is 
much  affected  by  the  foreign  demand.  A  comparison  of  domestic  and 
foreign  consumption  is  afforded  by  the  following  tables: 

1879. 


Cereals. 

Production. 

Oonsomptl 

on. 

Exportation. 

Wheat 

Bushels. 

1«  754*1, 685 

45$  479, 505 
407, 858,999 

IS,  881.56* 
11,817,827 

Bushels. 

1,666, 389,996 

279, 075, 325 

407, 092, 638 

43,984.67* 

16,896,491 

11, 817,  aev 

Percent 
94.9 
,60.7 
90.9 
97.4 
85.1 
160 

Bushels. 

76%  866 

1,128,933 
2,936;  104 

Pereent 
6.7 
39*3 

owe 

Barley 

0.1 
2.6 

Bye 

rmokirhee*        j.j  14.aa 

14.8 

Total.*..... i.. 

%  697, 602, 456 

2,418,154,654 

284.ft07.90fi 

10.5 

•      . 

1880. 

Corn 

1,7ft  494*149 

498^549,868 

417, 885,  MB 

4*,  J«,346 

34,640,829 

14,  €17,  SIS 

1,693,78*396 

912,228,354 

417.463;  476 

44, 980*100 

22,592,954 

M,  017, 536 

94.6 
62.4 
99.9 
98 
92.1 
106 

98,048,147 

186,321,514 

403,994 

886,346 

1,948,475 

6,6 

Wheal  ..* 

37.4 

0«t» ;...i 

0.1 

Barley 

2 

Rye.! ll.l 

7.9 

BttcV#fcea6. 

Total. 

2,718,193,601 

2,434,987,215 

283,208,286 

10.4 

1881. 

Corn 

1,194,018,000 

388,280,090 

418,481,000 

41, 161, 330 

20, 704, 950 

9,486,200 

1,150,675,817 

261,387.701 

415, 855, 310 

40,965.400 

19,708,763 

9,486,900 

96.3 
68.2 
99.9 
99.5 
95.2 
100 

44,340,688 

121,892,389 

625,690 

205,930 

996,187 

3.7 

Wheal  »-... 

31. 8 

oa5T!:.::::::::::::::.::::.: 

00.1 

Barley 

00.5 

Rye 

4.8 

Buckwheat    .... 

Total 

2, 088, 029, 570 

1,897,968,691 

168, 060, 879 

8.0 

The  average  exportation  of  wheat  for  four  years,  since  the  annnal 
shipments  reached  one  hundred  million  bushels,  is  159,051,433  bushels, 
or  37.5  per  cent,  of  the  four  crops.  The  average  quantity  of  corn  ex- 
ported in  the  same  time  is  81,361,513  bushels,  or  5.4  per  cent,  of  the 
production.  The  volume  of  exports  of  wheat  have  doubled  in  five  years ; 
of  corn,  in  six  years.  The  progress  of  this  foreign  trade  is  thus  shown 
in  five-year  periods : 


Tear. 

Wheat. 

Corn. 

isss-^ i 

Bushels. 
164, 537, 194 
144,662,741 
194, 446, 856 
339, 278, 306 
726,373,691 

Bushels. 
44,131,907 

imb-to 

56, 000, 490 

1868-72 

69,321,237 

1873-77 

229.728,387 

1878-'82 

366,297,478 
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Before  dismissing  the  subject  of  foreign  trade  in  grain,  the  facts  of 
imiwrtation,  which  make  a  meager  show  except  as  to  barley,  may  be  seen 
in  the  following  statement: 


Corn. 

■    Who*. 

Otta. 

*y. 

8UBJ. 

Btuheb. 

Btubelft. 

Barn*  of 
floor. 

Bn** 

Bnahek. 

Bwbel*. 

BuMaof 

1872 

68,668 
61,686 
76,008 
38.098 
51.796 
30,902 
13.428 
33.869 
58.876 
75,165 

1,546,628 
1,476,694 
1,646,092 

303.047 
1,668,568 

328,906 
1,361,006 
5,011,291 

462,882 

200,620 

172,828 
72,691 
HU7 

U868 
19,116 
7,431 
7.941 
U690 
5,161 
2.396 

696,266 
226,666 

♦  191,862 
1,599,046 

41,667 
21,891 
13.896 
489,676 
64,412 

249,146 
214,102 
164,162 
298,642 
241,291 
98,974 
430,285 
477,762 
632,666 
473,926 

6,565,691 
4,244.761 
4,891,186 
6,255,068 
16.286,957 
6.792.965 
6,764.228 
6.726,939 
7,135,258 
9,528,616 

233.961 

1873 

278,737 

1874 

244, 64* 

1876 

144,463 

1876 

1877 

234,136) 

1878 

632,  656 

1879 

667,966 

1H80 

1,608,44? 

1881 

685,' 2*7 

AVERAGE  YIELD  BY  STATES. 

,  In  the  census  year  1879,  which  was  a  year  of  more  than  average  yield, 
the  common  average  of  corn  was  28.5  bushels  per  acre.  All  of  the  New 
England  States,  all  of  the  Western  (to  the  Rocky  Mountains),  New  York. 
Pennsylvania,  and  New  Jersey,  were  above  that  common  average;  all 
of  the  Southern  States,  and  most  of  the  States  and  Territories  west  of 
Nebraska,  below  average.  Iowa  stood  in  the  first  rank,  followed  in 
order  by  Nebraska,  Sew  Hampshire,  Vermont,  Missouri,  and  Illinois. 
The  New  England  States  stand  higher  than  any  other  section.  Fertil- 
ization and  cultivation  make  amends  lor  the  lack  of  fertility. 

Minnesota  holds  the  first  rank  in  wheat-growing  as  to  quantity  pro* 
duced  in  proportion  to  population,  die  supply  per  head  being  44L3  in 
the  census  year.  Next,  Oregon,  42.9;  California,  33.6;  Nebraska,  30.6; 
Washington,  25.6;  Indiana,  23.9;  Michigan,  21.7;  Dakota,  20.9. 

Only  ten  States  east  of  the  Rocky  Mountains  and  two  on  the  Pacific 
coast  have  any  considerable  surplus;  and  but  two  Territories,  Dakota 
and  Washington.  The  wheat  belt  lies  west  of  the  Alleghanies,  and  the 
Lakes  and  the  Ohio  River. 

The  northern*  border,  as  climatic  conditions  would  indicate,  furnishes 
the  higfiest  example  of  yield  in  the  cultivation  of  oats,  as  well  as  the 
best  results  in  quality.  Washington  Territory  heads  the  list  of  oats- 
producing  States,  with  a  yield  of  41.3  bushels;  Minnesota,  37.9;  Ver- 
mont, 37.6:  Montana,  36.5;  New  Hampshire,  34.5;  Wisconsin,  34.4; 
Michigau,  33.9.  These  are  the  highest  yields,  and  they  are  all  border 
States.    New  England  as  a  section  gives  the  highest  average. 

It  is  desirable  to  have  a  means  of  comparison  of  normal  yields  per  acre 
of  different  States.  The  result  in  no  single  year  would  fairly  represent 
the  differences  in  productive  capacity  of  States,  yet  1879,  as  reported  by 
the  census  of  1880,  comes  as  near  it  as  can  be  expected  in  any  year. 
The  average  yields  of  the  great  grain-producing  States,  in  1879,  were 
among  the  highest  ever  obtained  in  States  which  return  the  largest 
figures,  higher  than  an  average  of  a  series  of  years  would  show.  Keep- 
ing this  fact  in  view,  and  also  the  local  causes  which  reduced  the  nor- 
mal yield  in  certain  States,  a  table  showing  the  average  yield  of  each 
State  will  serve  as  a  guide  to  the  rate  of  production  of  each  State: 
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Jrtrage  jfiM  p4r 

oorit/oom 

and  wheat,  1879. 

Corn. 

Wheat 

i 

State*. 

1 

■  1 

i 
i 

i 

4 
1 

s 

i 

ir 

i 
1 

& 

Mafa* 

80.897 
38.619 
65,249 
68.844 
11,898 
66,796 

980,888 
1,860,248 
2,014.271 
1,797,598 

872,987 
1,880,421 

81 
86.9 

88.6 
38.7 
3L4 
88.7 

48,829 
11,248 

968 

17 

2,188 

005,714 
109,816 
887,257 

16,708 
340 

88,742 

16.2 

16 

10.3 

10.4 

14.1 

17.0 

1 

.5 

Vermont 

1 

MftAMM'hU**?  ttS 

Khode  Island 

.0 

Xew  England  States 

243,881 

8,878,138 

84.8 

79,003 

780;  811 

149,709 

1,446,884 

1,227,087 

11,887,706 
1,801,789 
19.402,406 

15.8 

15.7 
12.7 
18.5 

.8 

New  York 

779,272 

844,665 

1,878,270 

25.875,480 
11,150,706 
46,821,581 

88.2 
82.4 

33.4 

18 

L7 

Pennsylvania 

4.5 

Northern  Middle  States . . 
Deltwm 

2.497.097 

202,120 

684.928 

1.787,587 

83,847,710 

8,884,284 
16.988,688 
29,108,861 

83.3 

19.3 
24 

18.5 

3,881,796 

87,689 
889,290 
900,897 

82,961,910 

1,178,279 
8,404,884 

7,822,504 

14.1 

114 
141 

8.7 

11 

8 

1! 

Virginia 

Southern  Middle  States . . 

-.',634,815 

48.989.468 

18.0 

1,567,04* 

17,002,040 

10.9 

6.6 

North  Canute*. ... ............. 

2,305,418 

1,808,404 

2,688,788 

860,294 

28,919,889 
11,787.089 
28.292,018 
8,174,284 

12.2 
9 
9 
8.8 

040;  829 

170,802 

475,084 

81 

8,897,886 
803,858 

3,189,771 
422 

6.2 
6.0 
8.0 
5.2 

14 

Sauth  Osrolinii,,T,.,,TTTtTT,r-- 

1 

2 

Florida 

South  Atlantic States ... . 

8,507,860 

86,188,180 

10.2 

1,288,498 

7,619,944 

5.8 

16 

AlsbsniA 

2,055.929 
1,670,650 
742,738 
2,488,587 
1,288,810 
2,804,873 

25,461,278 
21,340,880 
9,908,189 
29,086,172 
24,166,417 
03,764,429 

12.4 
18.6 
18.8 
11.8 
18.6 
21.6 

264,971 

48,824 

1,501 

878.812 

204,181 

1,180,608 

1,529,007 
218,880 
6,084 
2,607,700 
1,308,790 
7,881,868 

6.7 
6 

8.4 
0.8 

8.2 
6.1 

L2 

Mississippi ,.. 

Louisiana 

Tuxes  ••••........ 

"*L0 

Arkansas....  .•••••.....•••.... 

L6 

Tennessee 

4.8 

Southern  Stales.... 

11.040,977 

172,884,286 

16.0 

2,994,993 

12,822,424 

6.2 

10.2 
9.8 
18 
19.9 
18 
15.9 
12.9 

L8 

West  Virginia 

566,786 
3,031,176 
3,281,923 

919,792 
3,678,420 
9,019,881 
1.016.888 

14,980,809 

73,852,288 
111,  877, 124 

82.481,462 
115,483,900 
826.792.481 

84.280.679 

24.9 
24.1 
84.1 
86.3 
81.4 
88.1 
88.7 

898;  088 
1,180,108 
2,580,104 
1,822, 7*9 
2,619,896 
8,318,542 
1,948,189 

4,991.711 
11,866,118 
40,014,889 
85,682.648 

47,284,868 
51, 110, 502 
24.884.089 

15 

Kentucky"... ............. 

19 

Ohio 

14.4 

Michigan 

2X7 

Indiana 

28.9 

Illinois 

110 

'Wisconsin ...*•.... ...... 

119 

Western  States 

21.601,870 

708,788.808 

82.9 

18,718,466 

220.186.289 

16.1 

118 

Minnesota. 

438,737 
8,616,144 
5,688,365 
8, 417, 817 

"a* 

14.831.741 
276.024,247 
202,485,728 
106,729.826 

83.8 
41.6 
86.2 
80.9 

8,044,870 
8,049,288 
2,974,894 
1,891,402 
1,409,806 
04,098 

94.801.080 
81,164,206 
24.800.027 
17.824,141 
18,847.007 
1,426,014 

H.4 

10.2 

12 
9.3 
9.4 

22 

44,8 

Iowa 

Missouri 

19.2 
11.6 

Kansas 

17.4 

Kttbraske 

86,469,136  1  40.1 
456,968  j  19.8 

80,0 

Colorado 

7.8 

Trans-Mississippi  States. . 

17,714,614 

868,977,189  1  37.6 

11,684.811 

128,818,084  |  19,7 

118 

California 

71,781 

5,648 

487 

1,898,336     27.8 

1,882,429 

444,077 

8,074 

29.017,707 

7,489,010 

09,298 

15.8 
10.8 
18.9 

810 

126,882 
12,891 

22.5 
26.5 

419 

Nevada 

LI 

FaclUc  States 

77,914 

2,138,078 

27.4 

2,281,180 

9,928 

206,296 

284 

28,086 

17,666 

61,289 

72,642 

81,554 

841 

80,607,016 

18.0 

812 

Arizona 

1,818 

90,852 

1.032 

600 

197 

41.449 

12.007 

2,117 

84,748 

2,000,864 

29,750 

18.408 

5,049 

833,788 

183,342 

39,188 

19.1 
22.0 
28.8 
28.8 
28.7 
16.3 
18.6 
18.5 

180,427  1  16.1 

18 

Dakota 

2,890,289 

0,402 

640,689 

409,088 

700,041 

1, 109, 199 

1,921,822 

4,074 

10.7 
22.5 
34.6 
28.6 
13.8 
10.0 
23.4 
19.4 

219 

District  of  Columbia 

.8 

Idaho  

118 

Montana 

12 

VtwMexieo 

19 

TJtaD 

11 

25.0 

Wyoming 

.2 

The  Territories 

150.041 
62,368,860 

2,923,728 

19.5 

619,906 
35,430,050 

7,786,281 

450,470,504 

16.0 
13.0 

19 

Total  States  and  Territo- 
riee 

1, 754, 861. 535     28. 1 

12 
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Oat*. 

Barley. 

8tat*a. 

1 

| 

1 

!  u 

1  'it 

Maine 

78,785 
2*4*9 
99,546 
20,669 
5,676 

2.265,676 

1.017,628 

8, 742,t« 

645,359 

ISA  mat 

28.8 
34.5 
37.6 
31.2 
28.6 
27.5 

11,108 
3,461 

16,692 

3,171 

715 

242;  180  '    2L8 
77.077  J    22.5 

207,0X5  :    2S.4 
80,120  j    26l3 

17  TB3        ^M  • 

Now  Hanipsbirs . 

Vermont 

Massachusetts 

Khode  Island 

Coriooeifont «..,  ,....,. ........*.. 

86,681  1    1,069,706 

675  '         12.2*      2X4 

Wfiw  England  Sttaiaa 

270,743  |    8,839,681  |  32.6 

|         29,580  |        097,884       2X6 

New  Jersey.  ...v.  ...........••• ......... 

1,2^1,171  I  37,575,506 

137,422      3.710,573 

1,287,593  |  88, 841, 489 

29.8 

27 
27.3 

356. 629  1    7, 792. 002  ;    ZL  8 

240  |           4.001       17 
23,992  j       488,100  j    1&6 

FeanaylfaflJa „ 

tfoftb  IDddU  State* 

2.636,186  175,127,518 

26.5 

889,461  |    8,284,258  f    2L6 

Delaware  ..... ••..*•.. •••••. ....... 

17,158 
191,127 
688,443 

878,508 
1,794,872 
6.833,161 

22.1 
17.7 
8.5 

19  !               520       27  5 

Maryland 

220  >           6,097  '    27* 

Virginia „.'. 

899  |         14,223  |    10.6 

South  IfidcQa  State* 

681,728 

?  ftAlfiftl 

11 

1,104  j         20,843  j    18.9 

North  Carolina ....—... 

690,415 
261,445 
612,778 
47,962 

8,838,068 

2.715,505 

6,648,743 

468,112 

7.7 

ia4 

8.1 
9.8 

230 

1,162 

1,439 

21 

2,421  i    10.5 
10,257       14 

Georgia 

Florida 

18,602       10 
210  {    10 

Souifc  Atlantic  8tai*s ...... 

1.422,600 

12,670,428 

a« 

2.8B 

87,660  |    13.2 

Alabama «. 

Missismppi 

824.628 
198,497 

J53S 

8.039,689 
1,959,620 
229,840 
4,898,369 
8.219,822 
4,722,190 

9.4 
19 
8.6 
20.6 
13.3 
16.1 

511 
44 

5,281  t    10.3 
348  j      7.9 

fonitfiafiV •.  i.r^....r...rr'm^...- 

Texas 4 

5,527 
157 

72,786  |    13.2 

Arkansas 

Terinessee 

1,952       12.4 
80,010  j    1L5 

ftontkem  Btates..,..  **,«**>**».    ,, 

1,483,075 

17,064,470 

12 

8,839 

110,880  |     12.5 

West  Virginia. .* .- 

Kentucky 

126,931 
493,416 
910,388 
536,187 
623.531 
1,950,889 
966,597 

1,998,606 
4, 580, 738 
28,664,506 
18,190,793 
18,599.518 
68,189,200 
82,905,820 

15 

1L4 

81.6 

33.9 

25 

32.2 

344 

424 

20,089 
67,482 
64.606 
16.899 
55,267 
904,335 

9,740  j    23 
486,380       **  * 

Ohio *. 

Michigan „ . 

Indiana. ..............  **......... wx*    ** 

1, 707. 129 
1, 204, 310 
382,835 
1.229.523 
6,043,118 

29.7 
22.1 
23.3 

IJinois 

22.2 

Wisconsin ........  .......... 

24.7 

Western  fltesfs , .................... 

6  618,989 

W  mm.  fife 

29.9 

408,502 

10,082.987 

?*.0 

MJnaesot* 

Iowa 

617,469 
tW7.577 
968,478 
485,869 
250, 467 
23,923 

23.382,158 
60,610,691 
20,670,958 
8,180,885 
6,555,875 
640,900 

37.9 
83.6 
21.3 
18.8 
26,2 
27.8 

116,020 
198,861 

6,472 
28,998 
115,281 

4,112 

2,972,965  1    25.6 
4,022,588       20.2 
123,031        10 
300,273        12.5 

Missouri 

Kansas  .;......... ................ .*.... 

Neirrwka ~I*II~...II.IiI 

1,744,086  '    19.1 

Colorado .....I. ...... 

107, 110  1     20 

Trans-Mississippi  State*. 

8,802,868 

110,040,867 

28.9 

464,659 

9,270,050  j     20 

California 

Oregon .....j.... 

Nevada ........ ............... .......... 

49,947 

151,084 

6,987 

1,841,271 

4,385,650 

186,860 

26.9 

2a  9 

3L5 

586,340 
29,311 
19,899 

12, 579.  501 
020,977 
513, 470 

21. 9 
3L4 
20.5 

Pacific  States 

207,508 

9,237 
87,963 

M 

822 
267 

5.913,781 

418,082 

156,527 

1, 671, 706 

2,217,132 

900,915 

462,236 

564 

22,512 

7,440 

28.9 

21.4 

16.9 

41.3 

28.3 

36.5 

35 

19.4 

27.4 

27.9 

635.050(14,014,908  1     22.1 

Ftah 

11, 268  I       217, 140       ia  2 

Nf»w  Mexico.. ................. ......... 

1548  1          50.068 
14, 680          ma  art 

19,6 

Washington; 

8R5 

Dakota?™ * 

16,156 
1,328 
8,291 

12,404 

277,424 

39.970 

274,750 

239,051 

n.  i 

Montano 

30.2 

Idaho 

311 

112 

Wyoming 

the  Territories « 

183,950!    5.757,114 

31.3  ] 

66,670  |    1.684,025 

25 

Total  States  and  Territories 

16,144,593  407,858,999 

25.8 

1,997,717  144,113,495 

22 
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Average  yield  par  acre  of  rye  and  buckwheat,  1879. 


State*. 


Rye. 


i 


Buckwheat. 


If  tin* 

Hew  Hampshire. v. 

Vermont 

Massachusetts *.... 

Rhode  Inland 

Connecticut 


New  England  States.. 


New  York 

New  Jewer... 
Penosjlrania  . 


North  IftkldleSt****. 


Delaware. . 
Maryhtmi . 
Virginia  .. 


Sooth  Middle  States. 


North  Carolina . 
Sonth  Carolina  . 

(leot-gia 

Florida .* 


8onth  Atlantic  Statoa . 


Alabama . . . 

HisniMAlppi. 
"Loulnifma  . . 

Texas 

Arkansas... 
Tennessee.. 


Southern  States . 


"West  Virginia. 

SB^.:::::: 

Michigan 

Indiana 

Illinois  

Wisconsin 


Western  States. 


Minnesota. 

Iowa 

Missouri  .., 

Kansas 

Nebraska  . 
Colorado  ... 


Trans-Mississippi  States . 


California  . 
Oregon  .... 
Kerada.... 


2,161 
3,218 
6,319 

81,666 
1,270 

29,794 


96,896 
84,688 

71,788 
813,716 

12,997 
876,788 


113 
10.8 
1L4 
8.9 


20,135 
4,686 

17,649 

6,617 

106 

11.281 


888,761 
94,999 

356,618 
67,117 

43 


19 
20.7 

11.9 
32.2 


64,428 

106,025 
898,466 


780,215 
8,688,521 


11.3 

ioTs 

8.9 
9.2 


50,272 

191,228 

35,878 

246,199 


1,039,343 

4*461,209 

466,414 

8,698,806 


749, 413 


7,267,875 


9.7 


972,600 


8,520,940 


773 
32,495 
48,746 


5,953 
288,067 
324,431 


7.7 
8.9 
6.7 


10,294 
16,463 


5,857 
136,667 
186,004 


81,924 

61,953 

7,152 

25,854 


618,451 

"285,160 

27,049 

101, 716 

2,965 


7.6 

3.8 
3.9 
4.9 


95,560 


416,890 


4.4 


5,834 

806 

201 

3,326 

3290 

82,498 


28,402 
5,134 
1,018 

25,399 


45, 950  I   238,754 


17,279 
89, 417 
28,499 
22,815 
25,400 
192,138 
160,692 


546,240 


113,181 
668,050 
389,221 
294,918 
303,105 
8,121,785 
2,298,513 


7,188,778 


PaciaVJ  State*. . 


Utah 

New  Mexico 

Washington.* , 

Daket* 

Montana..* 

Idaho , 

Arizona j..... 

Wyoming    

District  of  Columbia. . 

The  Territories... 


13,614 
102,607 
46,484 
34,621 
84,297 
1,294 


232,917 

20,281 
841 


21,122 

TUT 

17 

618 

854 

9 

301 


4,749 


Total  tkates and  Territories 1    1,842,803 


215,245 
1, 518, 606 
535,426 
413, 181 
424,348 
19,465 


4.9 

6.4 

5 

7.6 

6.8 

4.8 


5.2 


5,788 


45,070 
863 


48 

92 

4,907 


535 


83,4 


17.5 

"Si 

13.2 
R? 

ITS 


14,8 
18.3 
US 


7.8 


11.1 


6,089! 


34,880  j      6.9 


6.6 
7.5 
13.2 
12.9 
119 
16.2 
13.5 


13.2 


15.8 
14.8 
11.6 
11.9 
12.4 
15 


3,128,270  ]  13.4 


181,681 
13,305 


194, 986      9. 2 


9 
15.8 


.   9,605 

240 

7,194 

24,359 

439 

4,841 


8.3 
14.1 
13.8 
10.2 
28.7 
12.3 


*  78  |  13 

3, 704  j  12. 3 


49,881  i  16.6 
19, 831, 596     10. 8 


80,334 
1,024 
22,130 
88,948 
8,846 
16,457 
34,117 


146,856 


285,298 
9,942 
280,229 
413,062 
89,707 
178,859 
299,107 


1,556,204 


8,677 
16,318 
5,463 
2,458 
1,666 


29,590 

1,012 
872 


41,756 
166,895 
$640 
24,421 

"•a 


808,384 

22,307 
6,215 


1,884  I 


28,522 


196 
321 
84 


461 


2,499 
487 


5,469 


848, 889  I  11,817,827 


9.9 
9.7 
12.7 
112 
10.1 
10.9 
8.8 


10.8 


U.4 
10.3 
10.9 
9.9 

19.6 
18.7 


10.4 


23 
16.7 


20.6 


it 


11.8 

"lis 
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SEEDING  OF  WHEAT. 

In  an  investigation  concerning  the  methods  of  seeding  winter  wheat, 
it  is  shown  how  widely  the  time  of  sowing  or  drilling  varies  in  the 
range  of  latitude  from  30°  to  42°,  covering  a  period  of  four  months 
from  August  1  to  December  31.  In  California  exceptional  conditions 
exist,  and,  except  in  cases  where  summer  fallowing  is  practiced,  seed- 
ing must  wait  for  the  rains  to  soften  the  ground,  and  continues  nearly 
or  quite  through  the  rainy  season,  say  from  November  to  February. 

In  the  Middle  and  Western  States  wheat-growers  commence  drilling 
in  the  latter  part  of  August;  in  the  Gulf  States,  September  is  early, 
and  the  work  may  be  done,  at  the  convenience  or  preference  of  the 
farmer,  during  the  autumn  until  Christmas.  The  length  of  the  seeding 
season  is  greatest  in  the  most  southern  latitudes ;  in  Texas  its  extreme 
duration  is  from  September  1  to  March  15,  admitting  of  planting  daring 
the  entire  fall  and  winter.  The  average  Or  middle  date,  representing 
the  seeding  of  half  the  breadth,  is  the  16th  of  September  in  New  York, 
the  20th  in  Pennsylvania,  and  28th  in  New  Jersey.  Delaware,  Mary- 
land, Virginia,  North  Carolina,  Kentucky,  Tennessee,  and  Arkansas 
find  their  average  date  in  October :  Georgia  and  all  the  Gulf  States  in 
November.  The  table  showing  the  time  of  seeding  and  proportion 
drilled  is  as  iollows: 


— 

Date  of  seeding. 

Average 
date  of 
seeding. 

Drilled. 

Broad- 
casted. 

tTomtottoit  ................. 

September  1  to  November  1. .••••. .••••• 

Sept  25 
Sept  16 
Sept.  28 
8ept20 
Oct     1 
Oct    IS 
Oct   15 
Oct    29 
Nov.    1 
Nov.    2 
Nov.    3 
Nov.    S 
Nov.    5 
Nov.    7 
Oct   20 
Oct    15 
Sept  80 
Oct.     7 
Sept  20 
Sept  17 
Sept  19 
Sept  20 
8ept25 
Sept  23 

Psremt 
6 
58 
56 

TO 
75 
63 

30 
8 

1 
2 
6 
1 
1 
11 
2 
15 
40 
81 
78 
92 
81 
71 
58 
73 

PerctxL 

95 

New  York 

Angnst  15  to  October  SO    ............... 

48 

New  Jersey . 

44 

Peaaaylvaaia..... 

Del*  ware.. ....... ........... 

Angnst  20  to  October  20 

80 

September  20  to  October  10 ............. 

25 

Maryland 

September  1  to  December  1 '. x 

Angnst  20  to  November  25... ........... 

39 

Virgin* 

70 

Norlh  Carolina 

September  1  to  January  10. ...... ....... 

ft? 

N*uth  CftrpHna 

October  1  to  January  1 

99 

Georgia 

September  1  to  January  10  ............. 

96 

Alabama 

September  1  to  December  20............ 

94 

Vlnslssippi     ,,    ,    ,  ,,  , 

September  1  to  December  1 

99 

Louisiana'. 

September  1  to  November  20.. .......... 

99 

Texas 

September  \  to  March  15 

89 

Arkansas......  ^....  *.■*■** . 

September  1  to  January  15.............. 

96 

Tennessee 

Angnst  1  to  December  "fa   -,.,,....».,.- 

8$ 

West  Virginia 

Angnst  20  to  November  16 

69 

Angnst  25  to  December  20 

69 

Ohio. .7?. 

Angnst  1  to  November  20 

22 

Mioaigsa 

Angnst  20  to  November  16 

48 

Indiana aJ.L    lMxmM  tML 

August  15  to  November  15. ...... ....... 

19 

Illinois 

Angnst  20  to  November  10 

29 

Missouri,   1(1....,i....uw.. 

Angnst  15  to  December  1 

42 

KW1M.....,iJ,..Jw4..iJ         a. 

August  I  to  January  1. ...... ........... 

27 

PROPORTION  OF  DRILLED  AND  ADVANTAGES  OP  DRILLING. 

The  area  seeded  with  the  drill  amounts  to  57  ]>er  cent,  or  fourteen 
million  acres  in  the  above-named  States,  leaving  above  ten  million  acres 
sown  broadcast,  and  mainly  by  hand.  In  the  spring* wheat  region  of 
the  Northwest  the  drill  is  less  nsed,  though  its  nse  is  increasing.  The 
broadcast  seeder  is  also  employed  to  facilitate  the  work,  yet  much  of 
the  acreage  is  sown  by  hand  in  the  old-fashioned  style.  On  the  Pacific 
coast  the  drill  has  a  limited  nse. 

The  question  of  drilling  or  broadcasting  is  virtually  one  of  good  or 
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"bad  husbandry.  Where  the  soil  is  in  good  tilth,  high  fertility,  and  free 
from  such  obstructions  as  rocks  or  stomps,  the  preference  expressed  is 
almost  invariably  for  drilling.  In  those  districts  in  which  custom  fol- 
lows corn  with  wheat,  the  corn  is  cnt  and  stooked  early,  the  shaded  soil 
is  moist,  and  after  stirring  surface  and  breaking  weeds  with  harrow  or 
'cultivator,  the  seed  is  sown  and  soon  comes  up?  and  produces  a  fair 
growth.  With  preparation  so  hasty  and  superficial,  drilling  is  imprac- 
ticable, and  broadcasting  a  necessity.  So  in  the  weedy  wheat  fields  of 
primitive  soils  given  year  after  year  to  wheat-growing;  the  land  is  cheap 
and  labor  dear,  and  the  surface  yearly  becomes  weedier,  making  drill- 
ing inconvenient  and  expensive.  Then,  there  are  wooded  districts  where 
stumps  for  some  years  prevent  the  use  of  the  drill;  and  in  eastern  fields 
rocks  are  sometimes  troublesome;  while  on  ste£p  mountain  slopes,  as 
in  the  Alleghanies,  drilling  is  inconvenient  and  little  practiced. 

As  to  direction  of  drilling,  some  prefer  drills  running  north  and  south, 
as  a  protection  against  western  winds.  In  other  locations  east  and  west 
lines  are  preferred. 

Of  nearly  seven  hundred  counties  from  which  reports  were  received 
on  this  subject,  preference  was  expressed  for  either  drilling  or  broad- 
casting in  three- fourths  of  them,  and.  as  between  the  two  modes,  five  of 
every  six  favored  the  use  of  the  drill. 

As  a  rule,  those  who  preferred  broadcasting  gave  no  reasons  for  it, 
simply  acquiescing  in  the  prevailing  custom  of  the  region.  A  corre- 
spondent in  Callahan  Oounty,  Texas,  asserts  that  "when  broadcasting 
is  properly  done  it  is  as  good  as  drilling."  The  correspondent  for  Davis 
County,  Utah,  strikes  the  key-note  of  primitive  western  wheat-growing 
in  commending  "  drilling  when  land  is  clear,  andbroadcasting  when  land 
is  foul."  One  correspondent  naively  admits  that  he  "can't  tell  why"  he 
prefers  broadcasting.  The  most  plausible  reason  for  broadcast  sowing 
is  given  in  some  flat  prairie  districts,  where  surface  water  will  not  drain 
off,  filling  the  drill  furrows,  freezing  and  destroying  the  plants. 

The  result  of  this  inquiry  may  be  summarized,  and  the  essential  points 
presented,  as  follows: 

1.  Our  correspondents  very  generally  claim  for  the  drill  the  fact  that 
it  tends  to  a  clearing  of  the  surface  of  obstructions  and  irregularities, 
the  turning  under  of  weeds  and  the  refuse  of  the  previous  harvest,  and 
a  suitable  preparation  of  the  soil. 

2.  It  enables  the  grower  to  place  a  fertilizer  in  close  proximity  to  the 
seed,  stimulating  a  vigorous  early  growth,  till  the  roots  reach  out  for 
nutriment  to  sustain  the  processes  of  later  development,  tillering  and 
perfecting  of  the  grain. 

3.  Less  seed  is  required  in  drilling,  amounting  to  a  saving  of  half  a 
bushel  per  acre,  which  would  amount  to  nearly  twenty  million  bushels 
were  the  entire  wheat  area  drilled. 

4.  By  this  mode  of  seeding  the  grain  is  put  in  more  evenly,  its  depth 
is  regulated  to  reach  a  requisite  degree  of  moisture  promotive  of  prompt 
germination,  and  to  secure  ample  growth  and  firm  footing  of  the  roots 
and  better  winter  protection. 

5.  The  plant  starts  more  uniformly,  makes  a  more  regular  stand  and 
evener  growth;  and,  when  well  established,  tillers  abundantly,  if  the 
soil  is  rich  enough  to  give  the  requisite  vigor.  In  a  drought,  if  deeply 
planted,  it  comes  up  more  quickly  than  surface  planting  that  requires 
rain  before  germination,  and  stands  better  in  after  growth  during  a  dry 
season. 

6.  Drilled  land  is  better  drained  in  winter:  the  disintegration  of  the 
drill  furrow-sides  furnishes  food  and  protection  for  the  plants;  the  de- 


638  REPORT  OP  THB  COMMISSIONER  OF  AGRICULTURE. 

pression  catches  and  holds  the  winter  snows;  while  the  ridge  protects 
against  the  wintry  winds. 

7.  In  the  South,  and  in  other  districts  where  pasturing  wheat  fields 
is  practiced  in  fall  or  winter,  it  is  found  that  drilled  grain  enduits 
pasturing  with  less  injury  than  broadcast,  being  more  deeply  and  firmly 
rooted,  and  less  affected  by  the  trampling  of  cattle  or  horses. 

8.  Drilled  wheat  usually  yields  more  per  acre.  There  are  few  excep- 
tions to  this  statement,  occurring  only  where  conditions  are  favorable 
to  the  growth  of  grain  sown  broadcast.  The  Unitod  States  census  for 
the  year  1879  shows  about  50  per  cent,  higher  rate  of  production  in  the 
winter- wheat  districts  of  the  Ohio  Valley,  where  the  use  of  the  drill  is 
general,  than  in  the  spring- wheat  region,  where  its  use  is  limited.  How 
much  of  this  difference  is  due  to  prevalence  of  drilling  may  uot  be  ex- 
actly determined. 

BATES  OF  WAGES  OP  PAEM  LABOBERS  IH  THE  UNITED 

STATES. 

The  first  systematic  general  investigation  of  the  rate  of  wages  paid 
for  farm  labor  in  the  United  States  was  undertaken  in  December,  1366, 
by  the  Division  of  Statistics  of  this  Department.  Some  thirty  yean 
previously  Mr.  H.  0.  Carey  had  made  a  careful  estimate,  from  the  best 
information  attainable,  and  placed  the  average  wages  of  the  whole 
country  at  $9  per  month,  with  board.  In  1866,  from  returns  embracing 
about  1,&0Q  counties,  the  average  rate  was  found  to  be  $15.50,  with 
board,  showing  an  apparent  increase  of  about  72  per  oent  in  one  gen- 
eration* 

At  the  same  date  the  average  monthly  wages,  when  board  was  net 
provided,  was  $36  for  the  whole  country,  and  for  the  States  employing 
white  labor  almost  exclusively,  128. 

In  the  next  three  years  there  was  a  material  decline  in  the  value  of 
form  products,  to  which  labor  yielded  more  slowly,  the  average  rate  in 
1869  being  $25.13  for  labor  without  board.  Prices  had  increased  in  the 
South,  and  had  been  somewhat  bettor  maintained  in  the  Eastern  than 
in  the  Western  States,  in  consequence  of  the  great  activity  of  textile 
manufactures  and  iron  production.  The  decline,  though  general,  was 
nowhere  very  great  in  this  period. 

In  1875,  another  investigation  showed  a  stronger  tendency  to  a  lower 
rate,  somewhat  more  pronounced  in  the  West  and  in  New  England  than 
in  the  Middle  States.  The  reduction  in  six  years  had  been  from  $32.08 
to  $28.96  in  the  East,  from  $28.02  to  $26.02  in  the  Middle  States,  and 
from  $37.01  to  $23.60  iu  the  West, 

The  cumulative  and  extreme  effect  of  the  monetary  revulsion  which 
commenced  late  in  1873  was  not  reached  for  several  years  after.  *  At 
the  next  investigation,  in  1879,  the  time  of  deepest  depression  and  dis- 
tress of  the  laboring  classes  in  manufacturing  industry,  when  surplus 
laborers  had  been  thrown  into  competition  with  farm  labor,  a  general 
and  heavy  reduction  was  recorded.  It  was  greatest  now  in  maHuiact- 
uring  States,  amounting  to  30  per  cent  in  JTew  England,  25  in  the 
Middle  States,  and  but  14  in  the  Western.  The  neighborhoods  con- 
tiguous to  great  manufacturing  centers  suffered  the  largest  decrease. 
The  artisans  of  Massachusetts,  tor  instance,  thrown  out  of  employment, 
returned  to  their  former  occupation  in  the  neighboring  States,  and  their 
competition  with  rural  labor  depressed  the  rate  severely;  thus  the  de- 
cline in  Maine  was  from  $25.40  to  $18.25;  iu  New  Hampshire,  $28.57 
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to  $19.75;  iu  Vermont,  ♦30.67  to  IJ.9.    No  other  section  showed  a  de- 
cline of  30  per  pent*  in  four  unfortunate  years. 

The  present  investigation  shows  the  degree  of  recovery  during  the 
past  three  yearn  of  business  activity  and  financial  confidence.  The 
following  statement  presents  the  average  rate  of  wages  (without  board) 
in  employment  by  the  season  or  year: 


1882. 

$26  61 

22  24 
15  30 

23  03 
88  25 

1879.     1 

i 

$20  21  ! 
10  00 
13  31 
20  3* 
41  00 

1875. 

$2*96 
20  02 
10  22 
23  60 
44  50 

1869. 

$32  08 
28  02 
17  21 
27  01 
46  38 

1866. 

Eastern  States 

Middle  Statea * 

Southern  State*.... ,. . 

Wostern  States 

California ........... 

$33  30 
30  07 
16  00 
2*  91 
35  75 

These  averages  indicate  a  recovery  of  the  status  of  1875  in  the  West, 
a  near  approach  to  the  rate  of  that  year  in  the  New  England  States,  and 
a  partial  restoration  in  the  Middle  States.  There  is  still  a  decline  of  20 
per  cent  or  more  from  the  inflated  rates  of  the  flush  times  immediately 
following  the  civil  war. 

There  is  one  point,  relative  to  wages  in  the  South,  of  striking  signifi- 
cance, viz,  with  the  same  tendency  to  recede  from  1809  to  1879  and  to 
advance  from  the  latter  date  to  the  present  time,  the  movement  is  very 
moderate,  the  decline  being  only  14  per  cent.,  while  in  other  sections  it 
was  between  90  and  40,  The  reason  is  obvious  to  those  who  know  the 
history  of  the  labor  movement.  Southern  labor  is  about  half  negro 
labor,  and  it  has  been  gradually  and  surely  improving  in  quality,  com- 
manding appreciation,  so  that  it  brings  to-day  very  nearly  the  same 
price  when  cotton  is  12  cents  per  pound  as  it  commanded  when  cotton 
was  worth  SO  cents  per  pound,  In  comparison  with  wages  in  other 
sections  Southern  rates  are  low,  because  less  intelligent  and  efficient,  and 
applied  mainly  to  a  single  routine  of  cropping. 

The  changes  are  shown  in  these  approximate  percentages  of  decrease 
and  increase  of  sections ; 


fMtarn. 

Middle, 

Western. 

Sontbera. 

Decrease  from  1006  to  1879 

Xnaxeaee  from  1870  to  1882 , t...f.M 

S 

85 
12 

80 
U 

14 
» 

California  is  somewhat  peculiar  in  prices,  as  in  crop  distribution  ?nd 
production.  There  was  an  extraordiriay  advance  in  wages  from  1866  to 
1860.  Since  that  date  the  decline  has  been  gradual  and  comparatively 
uniform,  and  has  continued  through  the  last  three  years,  while  the  move- 
ment has  been  upward  everywhere  except  on  the  Pacific  coast  Yet  the 
rate  is  still  very  high  in  comparison  with  that  of  any  other  section. 
The  exemption  of  that  region  from  the  effects  of  the  monetary  revul 
sion  is  illustrated  by  a  diagram  showing  the  movement  of  wages. 
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The  following  table  presents  the'  average  rates  of  wages  of  farm  labor, 
with  and  without  board,  in  1866, 1809, 1875, 1879,  and  1882  : 

Statement  ehowing  ike  average  monthly  rate  •/  wagee,  ty  1ke  pear,  for  ike  fear*  reepccfortf 

named. 


1882. 


1879. 


1 

I 

I 


1876. 


i 

% 


g 

■9 


* 


1 

g 


I 


New  Hampshire . 

Vermont 

Massachusetts  .. 
Rhode  Island.... 

Connectiimt 

Now  York 

New  Jersey 

Penney  lTsnia.... 

Delaware 

Maryland 

Virginia 

North  Carolina  .. 
South  Carolina... 

Georgia 

Florida 

Alabama......... 

Misstoslppi 

Louisiana  ....... 

Texas 


West  Virginia.. 
Kentucky  ...... 

Ohio 

Michigan , 

Indiana......... 

Minds. 


Minnesota. 

Iowa 

Missouri  .. 


Nebraska  ... 
California.... 

Oregon 

Colorado  .... 

Utah 

New  Mexico. 
Dakota 


124  75 

26  35 

23  87 
80  66 

27  75 

27  00 

28  63 

24  25 
22  88 
18  20 
16  34 
18  96 
12  86 
12  10 

12  86 
16  64 

13  15 
15  10 
18  20 
20  20 

18  56 
13  75 

19  16 
18  20 

24  56 

25  76 
28  14 
28  91 

26  21 
26  36 
26  21 
22  39 
28  85 
24  45 
38  25 
83  50 
86  50 


$16  15 
16  72 

16  09 
18  25 

17  00 
17  87 

15  86 
14  20 
14  21 
12  50 

989 
9  17 
880 
8  10 
870 
10  20 
969 
10  09 
12  69 

14  08 
12  15 

949 

12  46 
1175 

16  30 

17  27 

15  65 
17  14 
17  99 
17  75 
17  95 

13  95 

15  87 

16  20 
28  45 
24  75 
27  08 


618  25 
19  76 

19  00 
25  00 
28  00 
28  29 

20  61 
20  22 

19  92 

17  08 

14  00 
1100 

11  19 
10  25 
10  73 
13  80 

12  20 

18  31 

16  40 
18  27 

17  12 
12  73 

16  98 

15  17 

20  72 
22  88 
20  20 

20  61 

21  07 
24  55 

22  09 

17  59 
20  67 
28  04 
41  00 
35  45 
85  00 
28  87 
22  10 
28  56 


$u  06 

12  80 
1150 
15  38 

13  25 

14  28 
13  10 
1153 
1146 

950 

8  95 

766 

766 

666 

738 

878 

830 

928 

1127 

1149 

1181 

869 

10  94 

10  00 

13  34 

14  64 

12  76 
18  01 
18  81 

15  62 

13  90 

11  84 
18  28 

14  86 
26  27 
28  86 
20  00 
20  60 
18  80 

16  57 


625  40 

28  67 

29  67 
8187 
80  00 

28  25 

27  14 

30  71 
25  89 

29  83 
20  02 
14  84 

13  46 
12  84 

14  40 

15  50 
18  60 

16  40 

18  40 

19  50 

20  50 
15  20 
20  75 

18  12 
24  05 

28  22 

24  20 

25  20 

25  60 

26  16 
24  85 

19  40 

23  20 

24  00 
44  50 
88  25 
88  50 
35  50 
22  75 
82  50 


$16  94 

18  25 

19  87 

20  25 

19  00 
18  50 

17  80 
16  78 
16  10 

11  67 
1142 

9  21 
882 
8  19 
879 

10  75 
940 

1125 

12  20 

13  87 
13  00 
10  00 

18  10 

12  60 
16  33 
18  46 
16  14 
16  87 
16  45 
16  36 
16  11 

13  15 

14  65 
14  75 
28  60 
25  67 

21  14 
25  33 
14  25 

20  50 


$26  25 
82  66 
82  40 
35  65 

82  25 

83  00 
29  26 
82  11 
28  68 
22  60 
2156 

15  28 
12  76 
1154 

14  70 

16  10 

15  19 

17  11 
21  87 

18  83 

25  25 

16  81 
2189 
18  84 

26  35 
8161 
25  42 

27  82 
80  08 

28  61 
28  89 
24  47 
28  96 
88  25 
46  88 


$16  50 
22  16 

21  40 

22  16 
20  00 
20  75 

18  64 

19  62 
18  65 
18  66 
12  00 

965 
7tl 
784 
970 
10  91 
10  52 
1121 

12  62 

13  21 
16  00 
1166 
13  87 
12  57 

16  74 
26  08 

17  08 

17  69 

18  67 
17  94 

17  87 
16  88 

18  88 

19  18 
28  69 


$37  64 
S3  74 
82  84 
38  84 
MM 
84  25 
IB  87 
«  27 
29  61 
24  St 
26  SO 

14  83 

15  46 
12  60 
15  51 
UN 

15  40 

16  72 
20  50 
10  00 
24  21 
12  00 


26  46 

81  26 

27  71 

28  54 

80  84 

81  65 
28  24 
26  75 
81  OS 
88  87 
45  71 
85  75 
67  50 
44  71 
25  00 
80  20 


617  44 
22  4* 

21  OS 

22  34 
26  5# 
2154 
IOC 
18  98 
18  81 
IS  25 
12  78 

034 

815 

70S 

967 

12  12 

080 

USB 

12  4* 

12  72 

15  01 
12  68 

16  47 
12  65 
18  96 

.29  4? 
18  72 

18  73 

19  87 

21  It 
18  87 

18  68 

19  81 
34  64 
30  35 

22  53 
42  12 
26  33 
16  50 

20  60 


A  fair  illustration  of  average  wages  and  average  conditions  of  farm 
labor  in  the  United  States  is  furnished  by  the  central  belt  of  States  on 
the  parallel  of  40°,  and  the  changes  of  the  past  fifteen  years  are  also 
clearly  shown  in  the  figures  which  they  present  From  Ohio  to  Iowa  rates 
were  nearly  equal  in  1866,  in  Pennsylvania  they  were  slightly  higher, 
and  in  Nebraska  an  entirely  exceptional  condition  existed,  immigrants 
pouring  in  to  claim  and  possess  the  free  virgin  soil,  and  declining  to 
work  for  wages  at  any  rates,  however  high.  In  three  years  conditions 
changed  materially,  and  in  nine  years,  when  production  became  abun- 
dant, the  r$te  of  wages  of  Nebraska  ranged  in  line  with  the  more  east- 
ern Slates  of  the  fortieth  parallel,  as  we  see ;  in  1875  the  whole  range 
of  difference  in  monthly  rate  from  the  AUeghanies  to  the  Rocky  Mount- 
ains was  only  $1*20. 

In  1879,  the  date  of  lowest  prices,  we  find  a  sharp  decline  has  occurred 
during  the  four  years  of  business  depression,  which  is  wonderfully  uni- 
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form  in  the  older  agricultural  States — Ohio,  Indiana,  and  Illinois — but 
much  more  severe  in  the  manufacturing  State  of  Pennsylvania,  and 
comparatively  small  in  the  newer  States  beyond  the  Mississippi,  into 
which  a  stream  of  immigration  was  pouring,  requiring  food  and  every 
kind  of  supplies  necessary  for  farm  equipment. 

At  this  date  the  tide  turned  with  resumption  and  specie  payments, 
and  the  present  investigation  shows  an  advance  all  along  the  liue  of 
about  three  dollars  per  mouth  in  all  the  States  east  of  the  Mississippi, 
bringing  the  average  nearly  up  to  that  of  1875,  except  in  Pennsylvania. 
Beyond  the  Mississippi  the  average  is  higher  than  in  1875.  The  follow- 
ing statement  shows  for  these  several  dates,  from  1866  to  1882,  the — 

Average  monthly  tcagee  of  laborere  employed  by  the  year. 


States. 

1882. 

1879. 

1875. 

1869. 

1866. 

Pfnn*yln nift ...... .«.. .*..*. rT.... .*.... .*..»..»,. 

$22  88 
28  87 
23  14 

23  91 
26  21 

24  46 

$19  02 
20  72 
20  20 
20  61 
22  1*9 
28  04 

$25  89 
24  05 

24  20 

25  20 
24  35 
24  00 

$26  68 

26  85 
25  42 

27  32 

28  39 
33  25 

$29  91 
28  46 

Ohio  ."....  

Indian* ............................................ 

27  71 

Illinoitt i 

28  54 

Iowa 

28  34 

Nebratk* 

38  37 

The  influence  of  manufacturers  upon  agriculture  is  seen  in  the  wages 
of  farm  labor  as  well  as  in  the  prices  of  farm  production.  The  rate  is 
.  higher  in  Massachusetts  than  in  any  other  State  east  of  the  Rocky 
Mountains.  It  is  seen  in  the  west  as  well,  affecting  the  averages  of 
States  lying  side  by  side.  Ohio  has  become  a  manufacturing  State  of 
considerable  importance.  It  is  dotted  over  with  citiesof  20,000  to  60,000 
people,  largely  interested  in  manufacturing  industry.  Kentucky,  on  the 
other  bank  of  the  Ohio,  is  occupied  mainly  with  the  pursuits  of  agricult- 
ure. This  fact,  together  with  the  larger  proportion  of  negro  labor, 
reduces  the  rate  of  wages.    The  comparison  is  as  follows: 


States. 


1882. 


1879. 


1875. 


1869. 


I860. 


Ohio 

Kentucky. 


$24  55 
18  20 


$20  72 
15  17 


$24  05 
18  12 


$26  35 
18  84 


$28  46 
20  23 


There  is  a  marked  difference  in  the  several  districts  of  Ohio.  The  north- 
ern belt  includes  the  manufacturing  centers — Cleveland,  Toledo,  Can- 
tou,  Woosh'r,  Mansfield,  and  other  towns — and  is  a  seat  of  profitable 
dairy  and  other  rural  interests. 

The  effect  is  seen  in  a  high  rate  of  wages.  The  limestone  district 
lying  between  the  Scioto  ami  Indiana  line,  and  including  the  Miami 
valleys,  has  also  several  towns  prominent  in  manufacturing  iuterprise, 
like  Cincinnati,  Columbus,  Dayton,  and  Springfield,  and  the  wages  of 
farm  labor  are  also  high.  The  country  east  of  the  Scioto  has  iron  and 
coal  industries,  with  comparatively  little  variety  in  general  manufact- 
ures, and  a  more  exclusive  reliance  upon  agriculture. 

The  comparison  is  thus  made: 

Per  month. 

Northern  district $25  96 

W«*n»m  district    24  75 

Eastern  ditttrioc 82  65 

41  AG 
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In  population,  variety  of  industry,  and  general  industrial  advance- 
ment, the  northern  district  of  Illinois  surpasses  the  southern.  Natu- 
rally the  wages  of  agricultural  labor  reflect  this  difference.  Dividing 
the  State  on  the  line  of  counties  reaching  below  the  forty-first  parallel, 
and  again  on  the  line  of  the  twenty-ninth  parallel,  the  average  wages 
are,  respectively,  from  north  to  south,  as  follows: 

Permoatb. 

Northern  district. .... .      $&  52 

Central  district 24  05 

Southern  district 19  87 

Proximity  to  large  cities  increases  the  rate.  New  Jersey  has  the 
advantage  of  extensive  manufactures  within  her  limits,  and  the  added 
advantage  of  cities  immediately  on  her  borders  holding  a  population  of 
three  millions  of  people  engaged  in  manufactures  and  commerce.  The 
effect  is  as  follows: 


States. 


1681. 


I 


19791 


1875. 


1868. 


New  York..., 
New  Jersey . . 
Pennsylvania 


|33  63 
24  25 
22  88 


$20  61  !      #27  14 

20  22  '        

19  92 


1 


$29  28 

30  78  32  11 

2589  2868 


tsftsr 

32  27 
»»1 


Only  in  the  time  of  manufacturing  depression,  as  in  1879,  does  New 
Jersey  report  wages  as  low  as  those  of  JNew  York,  whose  rural  territory 
extends  to  the  great  lakes. 

Whenever  other  industries  flourish,  and  the  number  of  persons  em- 
ployed in  agriculture  are  fewer  than  those  engaged  in  other  occupations, 
it  is  found  that  the  wages  of  farm  labor  are  higher  than  in  districts 
more  exclusively  agricultural;  and  statistics  show,  further,  that  the 
prices  of  farm  products  are  also  higher,  and  the  gross  and  net  earnings 
of  the  farm  proprietor  are  greater.  Wherever  from  manufactures,  min- 
ing, or  commerce  the  non-agricultural  population  is  relatively  in  smaller 
proportion  to  the  whole  i>eople,  the  law  of  supply  and  demand  inevitably 
secures  a  higher  reward  to  rural  labor. 


TRANSIENT  WAGES  IN  HARVEST. 

The  higher  wages  in  harvest  will  nniformly  be  found  in  the  wheat- 
growing  States  of  the  Northwest  and  California,  because  of  the  extra- 
ordinary prominence  of  a  single  crop,  which  is  an  absorbing  specialty. 
In  the  winter-wheat  region,  Michigan,  for  a  similar  reason,  offers  high 
wages  for  labor  and  harvest.  The  harvest  in  the  South  is  a  longer 
season,  not  so  exacting  in  demands  for  immediate  and  speedy  conclu- 
sion, and  wages  are  therefore  lower,  relatively,  than  transient  service 
in  the  West. 

The  range  of  rates  in  the  present  investigation  runs  from  $1.05  in 
Alabama  to  $2.65  in  Dakota. 
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TMsthtwiug&ertU  </ tosyot  of  agricultural  labor  per  dmy  in  harvest. 


1882. 


1879. 


It 


0 


1875. 


1808. 


1866. 


Maine    

Kew  Hampshire . 

Vermont 

MaaHachusette... 
Abode  Island .... 

Conni'cticut 

New  York 

New  Jersey 

Penns>lYania..«. 

Delaware 

Han' land 

Virginia 

North  Carolina .. 
South  Carolina... 

Georgia 

Florida 

Alabama 

Misalseippi 

Louisiana 

Texas 

Arkansas 

Tennessee * 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa. 

Mtssonri 

Kansas 

SebraSk* 

California 

Oregon  •••*•••••• 

Colorado 

Stab 

Hew  Mexioo..... 

Washington 

Dakota 


$1*2 
171 
176 
1  75 
160 
1  65 
1  80 
200 
1  73 
1  60 
1  52 
1  27 
1  20 
1  08 
1  10 
1  12 
105 
1  23 
1  10 
1  89 
1  84 
1  30 
1  80 
1  54 

1  70 

2  18 
1  80 

1  01 
250 

2  61 
225 
1  50 
1  70 

1  95 
230 
102 

2  21 
200 
165 


$1  22 

185 

1  85 

185 

1  80 

1  83 

1  47 

174 

1  80 

1  25 

115 

00 

85 

78 

80 

80 

80 

96 

85 

1  08 

102 

1  00 

100 

1  18 

141 

176 

1  58 
154 

2  10 
2  16 
1  81 
128 
1  85 
157 
1  86 
1  50 
1  80 
1  66 
140 


265 


219 


$142 
1  25 
120 
150 
1  80 
1  60 
158 
1  55 
188 
187 
1  48 
1  16 
90 
69 
96 
192 
96 
1  99 
198 
1  80 
1  88 
128 
1  26 
1  49 
1  61 
202 
168 

1  52 

2  11 
268 

1  66 
147 
170 

2  17 
227 
202 
208 
1  82 
109 
216 


$1  09 
96 

97 
100 

95 
125 
1  18 
1  80 

99 
100 
1  12 


63 

72 

77 

85 

77 

94 

198 

98 

95 

1  15 

1  17 

1  56 

1  28 

1  18 

1  79 

226 

1  67 

1  16 

182 

1  66 

176 

1  54 

1  55 

1  48 

67 

161 


♦1.99 
206 
228 

1  00 
290 
206 
225 
256 

2  61 
1  82 
1  81 
1  48 
1  17 
1  17 
1  29 
100 
140 
140 
1  80 
1  52 
1  50 
1  62 
1  55 

1  79 
205 

2  50 
220 
220 
240 
282 
2  67 
176 

1  86 
240 
289 

2  11 
288 
229 
1  85 
269 
287 


$14» 
1  64 
1  85 
1  50 
1  50 
158 
175 
298 
1  61 
1  41 
1  84 
1  21 
100 
191 
99 
72 
1  16 
109 
196 
1  20 
126 
1  29 
1  29 
146 
169 
29$ 
1  75 
1  88 
1  92 

i  19 

148 
1  46 
1  98 
299 
1  72 
150 
175 
00 
290 
199 


62  17 
2  87 
246 
2  37 
287 
240 

in 

268 
222 

1  67 

2  16 
1  48 
1  87 
1  15 
1  24 
1  26 
1  24 
1  66 
1  64 
1  58 

1  67 

2  10 

1  78 

i81 

2  15 

2  76 

2  16 

284 
245 

15 

289 
206 

i4i 

282 


$1  65 
1  95 
200 
1  05 
1  76 
1  00 
1  99 
209 
1  73 
1  60 
167 
1  18 
104 
90 
90 
87 
95 
127 
1  18 
1  26 
1  40 
1  59 
129 
1  88 
1  72 
226 
1  77 
1  04 
1  06 
236 
224 
1  84 
1  63 
200 
204 


$2  02 

1  08 

2  32 
2  41 
222 
248 
2  41 
268 
232 
209 
299 
1  46 
1  66 
126 
1  48 
1  12 
1  27 

iS 

1  65 
267 

2  91 

1  76 

2  10 
220 
262 
223 
2  41 
268 
262 
238 
2  15 
2  81 
266 
2  5* 
2  40 
4  17 
8  42 
1  50 
899 
269 


$1  53 
1  62 
1  85 

1  92 
1  71 
1  99 
192 
•  88 
1  80 
163 
1  68 
121 
1  17 

98 
166 

82 
194 
1  14 
1  20 
1  22 
1  52 
1  54 
181 

1  70 
ITS 

2  14 
176 
191 
2  15 
227 
1  88 
1  72 

1  82 

2  15 

It 

287 

249 
1  ft 
226 
266 
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Table  ehowinf  the  overage  rate  of  waaee  per  day,  in  tranelmet  Mrvioe,  o**©*  Am  tamitiaf 


Maine 

New  Hampshire 

Vermont 

Maesacbnsetts 
Bhode  Island 
Connecticut 
New  York 
New  Jersey 
Pt-nnsylvaaia 
Delaware 
Maryland 
Virginia . 
North  Carolina 
South  Carolina. 

Georgia 

Florida 

Alabama. 
Mississippi 
Louisiana 
Texna.  ... 
Arkansas 
Tennessee 
West  Virginia 
Kfutucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

I  wa 

Missouri 

Kansas  . 

Nebraska 

California 

Oregon 

Nerada. 

Colorado 

Utah  

New  Mexico 

Dakota 

Wyoming. 


POPULATION. 

The  following  are  results  of  the  census  of  population  of  the  United 
States  in  June,  1880: 

Persons 50,156,783 

Areas  in  square  miles 2,900, 170 

Families ? 9,945,916 

Dwellings 8,955,812 

Persons  to  asqnare  mile 17.29 

Families  to  a  square  mile £43 

Dwellings  10  a  square  mile 3.03 

Acres  to  a  person 37!  01 

Acres  to  a  family 186.62 

Persons  lo  a  dwelling 5.60 

Persons  to  a  family 5.04 
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The  classification  of  total  numbers  of  the  population  by  age  and  sex 
is  as  follows : 


Ages. 

All  classes. 

Total 

Males. 

Females. 

All  ages ••••• 

50,155,783 

25,518,820 

24,636.963 

TTndcr  1  yesx. ........ ........••...•...•••....... ........... 

1,447.<W3 
1,256,956 
1,427,086 
1,381,274 
1,401.217 

734, 0i'4 
638,032 
726,038 
697,209 
712, 406 

713, 959 

1  year  ..."....................•................. 

618, 924 

2  yours 

3  year* ,. 

4  yean. 

701,048 
684,065 
688,811 

Umlfr 5  years....... ....• ........* 

6,914,516 

3, 507, 709 

3,406,807 

5  to  9  years. ................................... ........... 

6, 479, 660 

5.715,186 

5,011,415 

5, 087, 772 

4. 080. 021 

3,308,943 

3,000,419 

2,468,811 

2,089.445 

1,839,883 

1,271,434 

1,1«4  219 

725.876 

495,442 

281,066 

146.362 

49,835 

16,100 

4,763 

4,016 

3, 275, 131 

2, 907, 481 

2,470,088 

2, 554, 684 

2, 109, 741 

1. 744, 308 

1, 527, 159 

1,243,773 

1, 078, 695 

906,702 

674  027 

584,858 

379.498 

250. 001 

138,601 

67.941 

21,908 

6,351 

1,855 

1,409 

3, 204, 529 

10  to  14  years 

2,807,705 

15 to  19 y«*»r»  .............................................. 

2,535,327 

20  to 24  ypnrs • 

2,538,088 

25 to 29 years 

1,970,880 

30  to 34  years 

1, 624, 635 

35  to  39  y«>ars 

1,473.260 

40  to  44  years 

1,225,038 

45  to  49  years 

1,010,750 

GO  to  54  \enrs 

873,181 

56  to  59  years 

596,507 

519,361 

65  to  69  years 

846,378 

70  to  74  ?*ara 

245, 441 

75  to  79  years 

142,464 

78,421 

85to89>ears ; 

27,927 

9,749 

95  to  99  years  

2,908 

2,607 

FAEMS  OP  THE  UNITED  STATES. 

The  increase  in  number  of  farms,  in  decennial  periods,  as  shown  by 
the  national  census,  is  as  follows : 

I860 1,449,073 

I860 2,044.077 

1870 2,ff>9,985 

1880 4,008,907 

It  is  the  distinctive  peculiarity  of  American  form  occupancy  that  the 
tillers  of  the  soil  are  owners  of  the  land.  Foreigners  come  here  not  to 
become  tenants,  but  proprietors.  They  move  directly  onward  toward 
the  free  government  lands,  which  furnish  a  vital  inducement  to  immi- 
gration. They  go  West  rather  than  South ;  first,  because  they  cau  ob- 
tain the  best  lands  in  fee  simple,  aud  not  as  renters ;  and  a  second  con- 
sideration is  the  fact  that  prairie  lands  can  be  selected  which  can  be 
opened  and  made  productive  the  first  year.  Therefore  we  find  that 
2,9H4,306,  or  about  three-fourths  of  all  in  number,  and  a  far  greater 
proportion  of  the  total  value,  are  occupied  by  the  owner.  Then  there 
are  persons  temporary  occupants  of  holdings  for  various  reasons  in 
the  North,  and  in  the  South  a  large  number  of  freedmen  who  are  averse 
to  working  for  wages,  and  unable  to  own  and  stock  a  farm,  who  are 
compiled  to  work  the  land  for  others.  Preferring  semi-proprietorship 
or  a  sort  of  partnership  in  the  produce  of  the  farm,  there  are  702,244 
who  occupy  land  ou  shares  in  various  proportions,  according  to  the 
fertility  of  the  soil  and  the  conditions  of  the  partnership,  as  to  furnish- 
ing and  feeding  of  farm  animals,  the  use  of  implements,  &c.  The  fol- 
lowing figures  will  show  how  much  smaller  are  these  farms,  which 
are  usually  fragments  of  original  farms  of  greater  area.    The  number 
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reated  at  a  fixed  rental  in  money  is  very  small— only  322,357.    The  fol- 
lowing statement  gives  the  classification  by  size  and  also  by  tenure: 


X amber  of  aero*. 

!  Whole  ncm- 
|         ber. 

Ooeopiedbj 
ownec 

Seated  for  j  Kesri**  an 
ssMwy.    1    alone. 

i 
t 

4,352 

134. 8*9 

254.749 

781.474 

1,032,910 

*991 
89,459 
122,411 
469,496 

875 

21994 

878 

8  seres  sod  muter  10  ..... 

. 

91531 

10  sores  sad  unuVr20...., 

41,522  ' 
97.390  * 

99, 819 

20  acres  and  under  50 ... . 

223,59 

60  seres  sod  under  109  ... 

804.522             69.163  • 

151725 

100  seres  sod  under  500  . . 

• 

1,695,983  1       1,418,618'         84,645 
75.972'             68,447  |           3,956 
28,578!             25, 765  |           1,383  { 

184.731 

8u0  seres  sod  under  1,900 

5,569 

1,000  acres  sod  orer...... 

L429 

...... f 

Total ..— 

4,008,997 

2,9*4,306  j       322,357 

702,244 

i 

Classification  of  farms  S»  the  United  States,  by  $Ue. 

) 

States. 

Number. 

I 

1 

o 

a 

9 

9 

S 

3 

1 

1 

8 

8 

1 

S 

i 

I 
s 

1 

8 

t 
I 

0 

s 

I 

8 
| 

Alabama . . ..... » ....... 

189,884 

767 

94.438 

33,934 

4,906 

30,598 

17,435 

17«9 

489 

23,438 

13e\626 

1,885 

255,741 

104.013 

ia\  851 

138.501 

186,458 

48,292 

84.309 

40.517 

38,406 

154, 008 

92,886 

101,772 

215,775 

1.5»9 

63,387 

1,404 

82,181 

34.307 

5,0* 

241.058 

157,609 

247.189 

16.  217 

213, 942 

8.216 

93.864 

165, 6M> 

174, 1«4 

9,45:.' 

35,522 

UK,  M7 

6,529 

82.674 

134,322 

497 

177 

8,987 

19,096  '  41  TM 

tt.44* 

44,394  j    4,645 

37.976  T'i  798* 
26. 214  t    3L  108 

1,898 

A  rizona..  ••.•••.••••...  • 

'itYattTii"*^" 

Arkansss  ............... 

97 
143 

2,070 
1,084 

10,780 

941 

California 

1, 490      8, 475      8, 969 

2,531 

Connecticut  .......««..Tr 

34 
6 

4 

2,261  ;    3,247  .    7,288  1    1  107  1    1511  1       133 

36            63  1        210  1        547     16, 253          246 

311  i        484       1, 205  j    2, 039  !    4, 631  <         06 

17 

I>akota....~..~~ 

74 

Delaware 

f 

District  of  Colombia .... 

Florida 

Georgia  ................. 

69 

101 

1,301       2,496      7,640  >    4,3*1  i    6,962          €52  1 
3, 110       8, 694     36, 924     26. 054  !  53. 635  i    7. 017 

377 
14*1 

ld«bn\. 

.T7.:::j.:..  :.i.. ..:::. 

HI  rods 

Indiana ................. 

138 
200 
122 

62 
313 
100 

99 
191 

4,170      8,289     46,994 
4,663  I    8,019     43,44*3 
2,063       2.334  '  23.488 

79,089  111593  >    1249 
64.036  I  72,103  f    1,320 
58.519.  95,163.       2.29J 
31, 078  !  9*.  823       L  160 

949 

275 

Iowa .................... 

391 

Sannas, ................. 

997 
6,759 
1,848 
1<W9 
2,760 

1,658      9.539 
13,728  .30,673 
6,708  >  13.626 
3,132     11.489 

3, 293      5, 948 

335 

Kentucky 

Louisiana ............... 

40,594  |  69,472 
8,501  '  15,031 

22,025     25,035 

7, 768  |  19, 792 

I... 

1802 

llfiO 

378 

728 

1,112 
1,319 

Hsine .. 

Maryland 

116 
77 

Msstacfeasetts  ••••••...• 

Ijichigan 

68 
36 
84 
122 

2,737 
604 

4,914  i  45,029 
05*  I    8  ooa 

55,777  ,  45,391 
25. 580  1  56, 875 
11318  ;  35,493 
91030     97,359 



498 
741 

1996 
3,536 

84 

Minnesota 

145 

Mississippi..  .....•••••.. 

2,336     11.  Mi«    26.836 

1,883 
685 

Missouri 

3,460 

8,647  J  43,736 

Montsns  ................ 

Nebraska 

49 

393 

*  708  j    3,301 

16,692  |  41,542 

385 

147 
59 

1.915 
5.063 
1,309 
1,299 
922- 
48- 
8,698 

118 

Nevada 

New  Hampshire  

New  Jersey ............. 

111 

8 

$ 

212 
13 

250 
12 

118 

1,731 
2.342 

2.036      5,663!    8,716  ;  13,448 

2l721        7.682        0.617  ,  10.674 

194 
6*. 

New  Mexico 

l!833!   Etii 
14.948     17  «Q 

'849 
49,389 
84,148 
49,365 

wm\    9i9 

71661  t  96, 978 
34,007     61,806 
78.208     9*845 

49 

New  York  

Sua 

North  Carolina  .,„--..,- 

7,273 
10,051 
172 
14, 017 
418 
7,036 

13,  314 
14, 157 

207 
16,974 

6ii7 
12.519 

399 

Ohio 

Oiegoii  ..........•••••... 

679  i    1,  723  !  11, 791 

38, 331  I  63, 927  1  Trf,  877 

1,891       1,706  i    2,029 

27,517  1  13,612  >  27-735 

353 

Pennsylvania ......  ..... 

344 

It  bode  Islsnd... ......... 

6 

South  Carolina .......... 

1.935 

Tennessee. ........ ...... 

t.W~ 

Texas 

i 

TJtsh   

18 
5 
101 
13 
61 
96 

416 
1,488 
7,012 
74 
1797 
2,516 

1,313 
1,767 
9,603 
71 
3,463 
3,200 

3.688 
8.973 

19,322 

207 

1488 

22.718 

2.056 
f,f®2 

23,194 
611 

1.916             M 

8 

Vermont ................ 

il  m 

9110,1 
5.239 

588 

9,561 
253 

1*55 
669 

99 

Virginia 

*■* 

"Washington  ............ 

"West  Virginia 

14,461  j  31801 
44,719     60,25)6 

941 

Wtwonnin 

101 

Wyoming ............... 

, 

The  United  States. 

4,008,907 

:.,_.j 

1  -  ■*  \ 
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SUGAR  OANE. 

(1879  Census.) 


States. 

Acres. 

Sugar. 

Molasses. 

Alabama 

8,027 
7,938 

15,  053 

181.592 

4,555 

1,787 

10, 224 

Hkd4. 

94 

1,273 

601 

171,706 

18 

229 

4.951 

Gallons. 
795.199 

Florida 

1,029.868 

Georgia 

1. 565. 784 

Lou  tain  oa 

11, 696, 248 

SlissiBHippi 

536,625 

Sooth  Carolina 

138,944 

TtXM 

810,605 

Total 

227,776 

178,872 

16, 578, 273 

RICE. 

(1879  Census.) 


States. 


Pounds. 


An 


verafie 
yieM 
per  acre. 


$$$?.: 


rlda: 
Ckot|da . 

Louisiana 

Mississippi 

"Forth  Carolina, 
on  th  Carolina. 


1,570 

2,551 

94,978 

42,000 

8,601 

10,846 

78,388 

835 


810,880 

1,294,677 

25,869,687 

23,188.811 

1, 718, 951 

6,609,191 

52,077,515  , 

62,162  i 


JPMMMlf. 


736 
562 
491 
517 
664 
186 


Total [    174,178 


110,131,373 


632 


INCOMPLETE  RETURNS  OF  STATE  ASSESSORS. 

Few  of  the  States,  through  assessors  or  other  officers,  make  any  pre- 
tense of  obtaining  annual  statistics  of  farm  crops  or  even  farm  animals. 
Some  of  the  more  enterprising,  mostly  in  the  West  (probably  because 
of  the  greater  local  prominence  of  agricultural  production),  have  for 
several  years  collected  and  published  such  statistics.  The  effort  is 
worthy  of  high  commendation,  and  important  results  have  followed  it. 
It  has  done  much  in  educating  the  people  in  statistical  methods  and 
the  profitable  uses  of  farm  statistics.  It  is  unfortunate  that  assessors, 
who  precede  the  tax  gatherer  and  decide  the  extent  of  his  levy  upon 
the  results  of  rural  industry,  should  generally  be  the  agents  for  this 
purpose*  The  mind  of  the  less  intelligent  cannot  avoid  some  degree  of 
suspicion  that  taxation  will  be  in  proportion  to  their  crops  and  live 
stock ;  and  their  statements,  if  estimates,  will  incline  to  conservatism. 
This  is  a  natural  theory,  and  it  is  found  to  be  a  proven  fact.  As  edu- 
cation in  general  and  statistical  intelligence  in  particular  shall  be  ad- 
vanced this  difficulty  will  diminish.  It  is  decreasing,  and  In  some  States 
the  approximation  to  fullness  of  returns  is  becoming  close. 

Comparing  State  returns  with  the  United  States  census,  it  is  found 
that  they  are  always  lower  in  aggregates  than  those  of  the  national 
census,  and  in  States  where  the  work  is  of  recent  origin  or  careles*»ly 
executed  the  disparity  is  still  greater.  Generally  the  labor  is  unpaid 
in  State  enumerations,  and  that  fact  is  often  openly  made  the  excuse 
for  failure  to  report  with  full  completeness.  The  United  States  census 
was  formerly  taken  under  the  direction  of  United  States  marshals  who 
were  selected  for  other  duties,  aud  the  work  suffered  inevitably  from 
this  cause,  and  was,  in  a  measure,  incomplete,  though  still  fuller  than 


648 


REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 


State  returns.  The  recent  national  census  has  been  taken  under  better 
auspices,  and  is  nearer  complete  in  return*  than  auy  former  Federal  or 
State  enumeration  in  this  country. 

The  following  table  preseuts  a  comparison  of  results  which  win  illus- 
trate the  idea  here  presented.  It  will  be  seen  that  iu  Ohio  the  average 
yield  of  corn  is  34.1  bushel  per  acre  in  the  Federal  and  34.3  in  the  State 
census.  Wheat  averages  18  and  17.7  bushels,  respectively.  This  is 
very  close;  but  the  acres  are  more  in  the  former  case.  In  Michigan  it 
is  19.5  to  19.3  for  wheat;  33.9  to  34.2  for  oats.  In  Illinois  the  corn  aver- 
age is  identical  in  both  enumerations;  barley,  22.2  to  22.7.  So  in  Min- 
nesota; there  is  little  difference  in  >ield  |>er  acre;  and  the  acres  and 
bushels  are  proportionally  larger  in'  the  national  census.  Thin  is  the 
invariable  rule,  showing  that  certain  farms,  neglected  by  the  assessors, 
have  failed  to  appear  in  the  aggregate  of  production.  The  loss  is  in 
some  cases  8  per  cent.,  in  others  10  or  12,  aud  more  in  miuor  crops,  like 
potatoes,  and  greater  in  some  States  than  in  others. 

In  the  case  of  corn,  in  Michigan,  there  is  another  cause  of  difference, 
the  vicious  habit  of  reporting  bushels  of  ears  instead  of  bushels  of 
shelled  corn.  In  this  case  the  census  may  be  somewhat  at  fault  in  the 
yield  per  acre,  for,  though  enumerators  were  directed  to  return  corn  as 
shelled,  there  were  many  who  returned  ears  as  shelled  corn.  It  caused 
a  troublesome  investigation,  and  the  throwing  out  of  4,000,000  bushels 
of  cobs.  But  there  was  doubtless  more  that  could  not  be  proven  to  be 
ears,  which  remained  to  swell  unduly  the  aggregate.  For  the  same 
cause,  the  State  returns  must  be  equally  inaccurate.  Jt  is  to  be  hoped 
that  Michigan  farmers  and  State  officials  will  learn  to  report  the  yield 
in  the  measure  recognized  by  law  and  commercial  usage. 

There  is  one  exception  to  the  universality  of  this  rule  of  lower  aggre- 
gates of  State  returns.  Kansas  is  higher  in  every  instance,  and  in  wheat 
and  oats  so  much  higher  as  to  invalidate  seriously  the  correctness  either 
of  the  Federal  or  State  figures.  It  would  be  invidious  to  theorise  upon 
the  cause  of  such  discrepancy. 

INCOMPLETE  RETURNS  OF  STATE  ASSESSORS. 
KENTUCKY. 


Crops. 


United  8tatee 


Acre*. 


Bushel*. 


TleM 
per  acre. 


State  i 


(Acres. 


Bushels. 


YieU 


Corn... 
Wheat. 
Barley. 


8, 021, 179 

1, 160,  108 

20,089 


72,8*2.2*3 

11,356,118 

486,326 


24.1 
9.8 
24.2 


51.906,204 

7,018,427 

393,793 


OHIO. 


Corn 

8,281,928 

2,656.134 

910,388 

29.499 

67,482 

22,130 

111.874,124 

46. 014, 9>* 

28,664,605 

38'»,  2-il 

1,707,129 

280,229 

84.1 

18 

81.5 

13.2 

29.7 

12.7 

2.824,4*0 

2,31M,260 

840,001 

26,506 

51,688 

17,925 

98,908.800 
41,052,120 
25, 524, 699 

318.993 
1,475. 637 

217,127 

84.3 

Wheat 

17.7 

Oats   

86.4 

K  e 

12 

Brtrley 

28.5 

Buckwheat 

1X1 

MICHIGAN. 


Corn 

919,792 

1, 822, 749 

684,187 

54,506 

82,461,452 

85, 582,  548 

18,190,793 

1,204,316 

35.3 
19.5 
83.9 
211 

742,869 

1,605.636 

440,723 

44,006 

21,882,061 

30,  OKI,  340 

15,0449,853 

991,639 

28.8 

"Wheat 

1*3 

Ontu 

84.2 

Barley 

2*5 
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Incomplete  return*  of  State  amwort— Continued. 
ILLINOIS. 


United  States  census. 

State  assessors. 

Crops. 

Acres. 

Bushels. 

YMd 
per  acre. 

▲ores. 

Bushels. 

Yield 
per  acre. 

Corn 

9, 019, 381 

3,-18,542 

1,959.889 

192.138 

55.267 

16,457 

325, 792, 481 

51,110,502 

63,189,200 

8, 121, 785 

1, 220,  523 

178,859 

86.1 
15.9 
82.2 
16.2 
22.2 
10.9 

7, 502, 152 

971  1A1   0*8 

86.1 

Wheat 

2>  7(12, 380  |      46.3*8,774 

1.703,843  |      61.WI5.473 

166.  915          2, 618, 898 

43,2/T  |            980, 2S0 

10,786  >            114-  180 

17.2 

Oate 

Rve 

36.2 
15.9 

Barlev 

22.7 

Buckwheat 

10.4 

MINNESOTA. 


Corn 

Wheat 

Oats 

Rye 

Barley 

Buckwheat 


438,737 

8, 1*44, 070 

617,409 

13. 6)4 

116,  020 

3,677 


14.831.741 

84, 601. 030 

23,382.158 

215,245 

2, 973. 9 15 

41, 756 


88.8 
11.4 
87.8 
15.8 
25.6 
1L4 


379,766 

2, 7tPi,  521 

567,371 

11,534 

96,911 

8,380 


12,939,1)01 
81,  218,  634 
20, 607. 933 
172.  8K7 
2, 423, 932 
88,163 


83.95 
11.30 
86.43 
14.98 
24.87 
9.80 


KAN3A8. 


Corn 

8, 417, 817 

1.861,402 

435,869 

84,621 

23,993 

2,458 

105,729,825 

17,324,141 

8,180,386 

413, 181 

800,273 

24,421 

80.9 
9.3 
18.8 
11.9 
12.5 
9.9 

2,995,070 

1,932,798 

673,982 

43.675 

46,861 

2,817 

108,704,927 

20,650,936 

18, 326, 687 

660,409 

720,092 

41,806 

86.3 

Wheat 

10.6 

Oats 

28.2 

K\e 

16.1 

Barley i 

16.7 

Buckwheat 

14.7 

POEK  PACKING. 

As  maize  is  the  national  crop,  found  everywhere  except  upon,  the 
highest  elevations,  so  the  hog  is  the  principal  meat-producing  animal  in 
America,  and  Americans  the  most  voracious  pork -eaters  in  the  world. 
It  is  the  best  evidence  of  the  health  fulness  of  our  swine  that  we  are 
obliged  to  go  to  Europe  for  testimony  to  its  discredit. 

Number  of  hogs  packed  fat  the  Went  for  the  twelve  months  ending  March  1  for  eleven  years. 


Tears. 

Summer. 

Winter. 

Total 

Net  weight  of 
hoga. 

1871-72 

Number. 

250,000 

605.500 

1,062,916 

1.200,444 

1,262,343 

2,807,866 

*     2,543,120 

8,378,044 

4.061,248 

5.828,898 

4,808,689 

Number. 
4*31.  TO 
5,4)0.314 
6.  4W.  -319 
5. .' t-ti,  l>26 
4,  mko.  135 

s,  loi  .m 

«h  5i>5.  446 

1.^~.J48 

6.960.461 
6;919,466 
5,747,760 

Number* 
M»81.55t 

b,b\\*U 
6.  w.  H6 

6.  TOO,  C70 
6, 142. 478 
7. 4»y  174 
9.^4*  j66 
10.  *&*,  792 

11  ton.  rot 

to,  M3.  354 

10.  X>1. 449 

1,  I  It,  i-M.  386 

1872-73 

1,353  :.i(4  288 

187V74 

1,;  ■■M;*o.59t 

1874-75 

M1*.  512.267 

1875-76 

l,2rfa,  :io  1.741 

1876-77 

l,5L'ii     .->7p390 

1877-78   

1,90^  l  no.  484 

1878-79 

1880-81 

2,v£«-  >  54, 994 
2,?  3.504,018 
2,4?0,3«1,997 

1881-V2 

2,007>T9t157 

650 


REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 


Product  and  expert  of  meat*. 


Years. 


UrtL  exported. 


Export*. 


Bacon    and 


Pork. 


Lard. 


I* 

<5S 


1872 
1873 
1874 
1875 
1870 
1877, 
1878 
1879. 
1880 
1881 


Pounds. 
1. 002. 149, 890 
1.215.089,506 
1, 1.17, 010, 205  , 
1, 153.  K52, 707  ! 
1, 2*4.614.441 
1,  316. 66.1, 107 
1, 766. 686, 129 
2, 002. 917. 540 
2,057,755,512 
1,962.807.600 


Pound*. 

531, 563.  511 

718,1191, 729 

562.  C9\  988 

494.011,756 

648,  904, 193 

750. 693, 488 

1.057. 199.200 

1, 2»#. 766, 974 

1, 278, 286, 090 

1,129,078,571 


Pound: 
263.939.263 
415,228,587 
822, 921, 719 
264.214,959 
888, 218,0.*  , 
414, 117,  507  , 
634.6P5.610  i 
773.323.516  I 
778, 291, 729  I 
692,666,987  I 


rounds. 
60.617,535 
63,805,621  | 
62,  745, 923 
62,247.881  • 
57, 838, 184  • 
6*,  831. 674 
77.262,061 
93, 324, 250 
94, 557, 708 
101,400,898 


Pounds. 
207,006.713 
234.807.521 
177.028.3441 
167,548.916 
197.  847. 084 
287.  744.  34X7 
845, 271. 529 
343,119,2ii8 
40\  436, 658 
335.001,686  . 


53.04 
5C71 
4*46 
42. « 
52.15 
57.61 

urn 

60.46 
62.12 
57.63 


The  records  of  packing  in  the  East  and  on  the  Pacific  coast  increase 
the  numbers  slaughtered  in  the  West  about  thirty  per  cent,  making  the 
total  records  of  pork  packing  establishments  of  the  Uuited  States,  to 
which  must  be  added  the  number  killed  on  farms  to  obtain  the  aggre- 
gate of  swine  slaughtered  in  the  United  States.  The  figures  of  pork 
packing  are  given  upon  the  authority  of  Mr.  Charles  B.  Murray,  of  Cin- 
cinnati   The  summary  is  as  follows: 


1881-'©. 

188t-'8l. 

Packed  in  the  West 

Number. 

10,551,449 
297,563 
250.000 
335.000 

8.371,810 

Number. 

12,243,334 

Packed  at  Buffalo,  Albany,  and  Troy ................. 

313,536 

Packed  at  New  Haven,  Providence,  &o  .................................... 

200.060 

Packed  on  Pacific  Coast 

400,060 

Receipt*  at  four  seaboard  cities  .......•....•...•••••••••••.......••••••... 

'   8.396,773 

Atjjrejjate  number  ..•.....••••••••••....••••••••••••.........••..... 

14, 82-\  822 
1,727,840 

16,553,663 

TJooroaio In  !881-'82..... ................. .............. •• 

Weight  and  production  of  ike  ab**e-report*d$upplu  of  hog*  for  the  year*  emding  Marek  1, 1881 


1881-*82. 

1880-*SL 

Net  weigH  of  begs M 

Decrease -■ • 

Green  meat, all  kinds  .............................................. 

Pound*. 
2.830,238.457 
814, 036, 300  • 
1,087,467,620 
219, 825, 410 
468,029.24)0 
48.730,300 

1,420,997 
147,666 

Pound*. 
8,153,275,757 

"" *  2,207, 283, «• 

Decrease. ................. .......... ............................. 

Production  of  lard • -. 

517, 636,504 

Decrease ,  ...*....................... 

Tierces  of  lard  (330  poands). ....••..•••...••..........•. ........... 

1,568,66$ 

Decrease  ........ '^..T^........ x,,..... ^. 

These  figures  represent  the  organized  pork-packing  of  the  country. 
In  addition  to  this  quantity  the  formers  of  the  packing  regions  and  of 
non-packing  States,  East  and  South,  kill  for  home  supply  and  limited 
neighborhood  sale  about  two-thirds  as  much  more  in  absolute  weight, 
and  in  numbers  killed  a  larger  proportion. 
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OUR  AGRICULTURAL  EXPORTS. 

Statement  of  the  exports  of  agricultural  products  of  the  United  State,  with  their  immediate 
manufacture*,  for  the  two  fiscal  yean  ending  June  30,  1861,  compiled  from  the  Treasury 
report  of  commerce  and  navigation. 


Products. 


1880. 


Quantity. 


Value. 


1881. 


Quantity. 


Talne. 


Animal*  living: 

Hogs number. 

Horned  cattle do... 

Horses do... 

Hales do... 

Sheep do... 

All  other,  and  fowls • 

Animal  matter: 

Bone-black,  ivory- black,  Ac . . .  .pounds. 

Boues  and  oone-uuat cwt. 

Candles pounds. 

Furs  and  fur-skins 

Glue pounds. 

Hair:  ^ 

Unmanufactured 

Manufactures  of 

Hides  and  skins,  other  than  furs 

Leather: 

Sole,  upper  and  other pounda. . 

Morocco,  and  other  fine 

Beets  and  shoes  pairs. 

Saddlery  and  harness 

Other  manufactures 

Oil: 

Lard gallons.. 

Other  animal do 

Previsions: 

Bacon  and  hams pounds.. 

Beef,  fresh do..., 

Salted    » a aa »••*... a a. aa. • aa a «  .UO.  •• . 

Butter do 

Cheese do 

Condensed  mOk 

Kgga, dozens.. 

Lard pounds  . 

Mutton,  fresh   do — 

Pork do... 

Preserved  meats 

Soap: 

Terfumed  and  toilet 

All  other pounds.. 

Tallow do... 

Wax,  bees* do... 

Wool: 

Baw  and  fleece pounds.. 

Carpets yards. 

Other  manufactures 


83,434 

182,756 

3,060 

5,  198 

200,137 


1,249.958 

82,680 

1,954,725 


150,718  | 


21,834,492 
878,274' 


1,507,596 
80,383 

759, 773, 109 
84, 717, 104 
45, 237.  472- 
39,  236,  658 

127, 553, 907 


85,885 

374, 979, 286 

2, 335.  858 

05, 949, 780 


14, 566, 891 

110, 767,  627 

193,217 

191,551 
8,541 


8421,089 
13,344,195 
675, 139 
532,  362 
892,647 
16,688 

86,069 

46,431 

237,627 

5,404,418 

22,650 

232,726 
24, 552 
649, 074 

5, 086, 118 
658,  242 
441, 069 
133,  705 
441.052 

816. 447 
23,519 

50,987,623 

7, 441,  918 

2,881,047 

6,690,687 

12, 171,  720 

121, 013 

14,148 

27,920,367 

176, 218 

5, 930,  252 

7,877,200 

88,567 

690,  122 

7, 689.  232 

48,880 

71,987 

8.530 

208,046 


77,456 

185,707 

2,523 

3,207 

179,919 


1,591,651 

12,674 

1,780,572 


867,069 


28,690,648 
300,968 


836,255 
77,496 

746, 944, 545 
106, 004. 812 
40,  098, 649 
81,  560, 500 
147, 995, 614 


80,146 
878, 142, 496  I 

3, 380. 147 
107, 928, 086 


Total  value  of  animals  and  animal 
matter 


161, 133, 876 


13, 323, 737 
90, 403, 372  j 
164,090 

71,455  f 
10,548 


$572,138 
14, 304, 103 
390,243 
353,924 
762,932 
29,058 

61,682 

84,066 

210,842 

5,451.419 

59,038 

295,188 
42,033 
903,444 

6,472,695 
661, 019 
374,343 
148,567 
431,821 

658.676 

60,359 

61,161205 

9,860,284 

2, 665,  761 

6,256,024 

16,380,248 

139, 470 

13,776 

85, 226, 575 

258,008 

8, 272, 285 

6,971,557 

44,496 

650,361 

6,800,628 

40,203 

19,217 

10.769 

820,883 


186.258.691 


Breadstuffs  and  other  preparations : 

Barley  bushels.. 

Bread  and  biscuits pounds..1 

Corn bushels.. 

Corn  meal barrels.. 

Oats bushels.. 

Bye do  ... 

Jfcye  flour barrels.. 

Wheat    bushels.. 

Wheat  flour ban  el  a.. 

Other  small  grain  and  pulse 

Other  preparations  of  grain 

Rice pounds.. 


1, 128, 928 

14, 759, 755 

98, 169, 877 

850, 613 

766,306 

2,912,754 

5,190 

153, 25 »,  795 

6,011,419 


183,534 


784,819 

686,158 

53, 298, 247 

981,  361 

308,129 

2,862,765 

24,728 

190. 546.  305 

35, 333, 197 

1, 272.  028 

2, 439,  008 

13. 366 


885,246 

16,116,788 

91, 908,  175 

434.993 

402,904 

1,928.437 

4,453 

150, 565, 477 

7, 945, 786 


150, 451 


649,245 

748,490 

50,702,669 

1,270,200 

186.899 

1, 885. 818 

24,082 

167,698,485 

45, 047, 257 

775,799 

1,443,580 

10,072 


Total  value  of  breadstuffs.  &c 288. 050, 201 


270,342,591 


Cotton  and  its  manufactures : 

Sea  Island pounds..        5,061,634 

Othci  unmanufactured do  ...  1, 816, 9*»9, 4M> 

Colored  goods yards. .       37, 7.18, 166 

Uncolored do 68, 821, 557 

All  other  manufactures 


1.683,900  7, 138,35? 

209  852.  GUI   2, 183,  7SK),  421 


2, 1*50. ' 
5,  KW..**41 
1,100,117 


«W,  1*4,  »»3 
80, 399, 154 


%  161, 207 
245.  5  4. 539 
4.  083,  312 
6, 624, 374 
L  963, 701 


Total  value  of  ooUon,  Ac 221,517,323 


201,267,133 
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Statement  of  ike  exportt  of  the  agricultural  products  of  the  United  State*,  ^c.— ContinwL 


Product*. 


1880. 


Quantity. 


Value. 


188L 


Quantity. 


Vibe. 


Wood  and  it*  product*: 

Boarde,  phiuks, joiata,  &o M  feet.. 

Lath*,  palings,  picket*,  &o M.. 

Shingles  do.. 

Box -shook  a 

Other  shook*,  atayea,  and  heading* 

Hogshead*  and  barrels,  empty.. number.. 

All  other  laniber 

Fire- wo.  >d    oorda.. 

Hop,  hoop,  telegraph,  and  other  poles .  ... 
Logs,  ma»ts,  spar*,  and  other  whole  tim 

ber     

Timber,  aawed  and  hewed  . .  .cubic  feet. . 

A 11  other  timber  

Household  famitore 

Wooden  ware  

All  oilier  mauufactnraa 

A*be*,potaud  pearl pounds.. 

Bark,  for  taunlng 

Ro'iuand  turpentine barrels 

Spirit*  of  turpentine callous.. 

Tar  and  pitch barrel* 


285,194 
4,039 
64,311 


149,230 


«.87« 


Total  ralueof  wood,  Ac.. 

XiaClLLAVIOUS. 


Broom*,  brush**,  &c 

Cordage,    rope,   and  twine  of  all  kind*, 

pound*  

Fruits: 

Apples,  dried  .*• pounda.. 

Apple*,  green  or  ripe bushels.. 

Other  fruit,  gret»n,  ripe,  or-drled 

Pi —tarred  in  cans  or  otherwiae 

Ginseng pound*.. 

Hay  ._, tuna.. 

Hemp: 

Unmanufactured cwt.. 

Caldfe  and  cordage do 

AH  other  manufactures 

Hope         pounda.. 

Liquor*,  alcoholic,  cider  and  beer: 

Beer,  ale  and  porter: 

In  bottle*  dozen*.. 

Incaaka gallon*.. 

Spirita  distilled  from— 

Oiain do  ... 

Molasses do.... 

Other  materials do 

Wine............  ................  do.... 

'Oilcake pound*.. 

Oil: 

Cotton-fleed gallon*.. 

Linseed do  ... 

Essential  or  volatile 

Seeds: 

Cotton pounds.. 

Clover do 

Flax  or  lint do.... 

Allother 

Starch pounda.. 

£ugar: 

Brown pounda.. 

Kenned do  ... 

Molaaaea gallons.. 

Candy  and  confectionery 

Tobacco: 

Leaf. pound*.. 

Cigar* ......M.. 

Snuff pounda.. 

Other  manufacture* 

Vegetable*,  4tc. : 

Onions. bushels.. 

Pickle*  and  aauces 

Potato** bnsbela.. 

Allother 

Vinegar gallon*.. 

Total  value  of  misoeilaneou*  product* . 


16, 365, 840 


1,231,  MS 


1,040,845 

7,091.200 

41,221 


$4,223,250 

11,936 

165,893 

136.082 

8, 510, 976 

202.029 

765, 550 

11.552 

427,187 

691.194 

2,219,320 

98,733 

L653LH78 

351, 137 
1,728.650 

110.578 

210, 126 

2,368,180 

2,132,154 

84,728 


320,602 

8,518 

60,790 


86,435 


3,965 


22, 961, 618 


1,636,839 


1,023.710 

6,595,528 

46,582 


J      21,143,142 


8,229,875 

8.158,367 
1,121,754 


891,083 
18,739 

*  1,891 
16.490 


9,789,566 


146,739 
111,308 

10, 112, 598 

1,285,268 

2",  640 

154,887 

453,023,225 

6,997,796 
88,431 


12. 142, 137 
26,526,295 


10,311,786 

16,858 
80,125,146 
8,59o,010 


215,910,187 
2.583 
15,883 


65,152 
■"696,086 
"i6,534 


110,410 

356,808 

192,069 
1,190,560 
272,715 
435.290 
533.042 
206,819 

8.796 

179.979 

1,083.676 

2,573,292 


262,460 
36,368 

2,5*6,685 
397,247 
43,613 
123  317 

6,259,827 

3,225,414 

31,214 

219,612 

134,116 

2,401,351 


8,646,843 

22,623,652 
8,071,928 


888,841 
12,662 

81 
10,762 


8,980,655 

164.276 
201,376 

13,920,984 

839  599 

59.160 

68.181 

448,559,413 

8,444.084 
72,190 


11,628,799 
6,814,506 


""*ifi,856 
447,843 

1,064 

2,717,563 

639,  A08 

81,757 

16,879,107 

67,821 

6,074 

1,989,271 

60.074 
17,158 
522,039 
89.053 
4,123 


18,478,519 

24.976 

22,227.»7 

2,214,467 


227,026,605 

8,546 

18,841 


29,874 
*638,'840 


46,018,675 


65,m* 

2.  SB 
17101 
75.T« 

8,i*9u 

155.* 

104,0* 

T74.W 
3,129,441 

1<*53 
L8H» 

2,009,7* 

141,443 

ma 
2.529,42$ 

2.414,711 

mm 


23,915.734 


IB.  Til 

L247.« 
2.30l» 

681 257 
561,  W 

m 

124.895 
1,069,727 


292.421 
55.89 

266.448 

73,096 

69.91S 

6,294,161 

48,471 
92,731 

147,541 
502,641 


412,  tf 
829,7W 

2,645 
2,049,* 

■as 

6,710 

97,975 
21,157 

64.35 

9,78 


46.407.69i 


BEPORT  OF  THE  STATI8TICTAN. 


653 


Statement  of  the  exports  of  agricultural  products  of  (he  United  State*,  ^t?.— Continued. 

RECAPITULATION. 


Products. 


187L 


1873. 


1871. 


1874. 


Animala  and  animal  matter 

BrvHdatiiffa,  &o 

Cotton,  &o 

WoniifcO     

Miscellaneous 

Total  agricultural  export* 
Toulozporla    .  

Per  cent  of  agricultural  matter 


947,010,312 
79, 519, 387 

221,885,245 
15. 820,  (tt9 
83,060,081 


977, 000. 849 
85, 156. 523 

182. 9*8, 925 
21,425,008 
40,189,298 


999.800,599 
98,70.',  891 

230, 190, 597 
25,854,120 
87,901,458 


999.697,009 

101, 225, 989 

214,3)9.420 

27. 075, 300 

45,480,020 


897,205,054 
602, 5.18, 051 


400,709.601 
649, 2)9.718 


49.',  515. 065 
649,132,503 


548.314  954 
083,039.096 


70 


74 


70 


79 


Products. 

1875. 

1870. 

1877. 

1878. 

$104,814,988 
111,478,096 
l!*4.710,507 
22,875.814 
45,294,411 

$113,941,509 

181.212,471 

200.382,240 

21.020,480 

46,079.507 

$140,564,066 
11*.  1:4,940 
183,253.248 
23,422.966 

6M.05J.7>9 

$143,687,515 
181  811  794 

191, 470, 144 
21,747.107 

Wood,  Ac 

62,245,300 

Total  agricultural  oxports. ••••••••. •-. 

478. 073, 816 
043, 094, 707 

513,236,273 
644,956,406 

524.0i9.939 
089,167,390 

592,801,870 
722,811,815 

7* 

n 

7. 

•82 

Product*. 


1879. 


1880. 


188L 


Animals  and  animal  matter 

Bmulntulls,  &o  

l'U«'D,io 

"Wood.&o 

Miscellaneous 

Total  ajrricultural  exports 
Total  exports     

Per  cent,  of  agricultural  matter. 


$146,040,233 
210,391,060 
178.  158,200 
20,122,967 
53.843,026 


$161,138,376 

288, 05O,  201 

221.517.323 

21  143,142 

46,018,575 


$186,258,691 
270,842.591 
201,267,138 
28.915,724 

"  i7,  Joe 


46, 407,  ( 


604, 155, 492  ; 
717,093,777  | 


737,862,617  I 
823,946,853  | 

89  5+ 


784,191,747 
883,925,947 

"8*2- 
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MARKET  PRICES  OP  FAM 

The  following  quotation*  represent  as  nearly  ci  jmufoHt 


Product*. 


KBWTDBJL 
Flonr: 

Superfine bbl 

Sprint* heat  extras  do. 

Wint  rwneateitiaa  do 

Patent* do. 

Bouthern    extra*    and 

family bbl 

Wheat: 

Spring bash. 

W  inter do.. 

White do  . 

Barley do.. 

Corn.  •••■••••••■••»..  do.. 

Oato do.. 

Bye do.. 

Potatoes bbl. 

Havt 

Riled,  lstqnality..ton 

Baled, 2d  quality.. .do.. 
Beef: 

Plain  mesa bbl. 

Extra  mesa do.. 

Ha  ma do.. 

Pork: 

Extra  prime bbl. 

Prime  mesa do  . 

Lard cental. 

Butter: 

Western lb. 

Bute do. 

Obeeae: 

State  factory ;...lb. 

Western  factory — do 
Sugar,  fair  to  prime  re- 
fining  lb. 

Cotton: 

Ordinary  to  good  ordi- 
nary    lb 

Low  middling  to  good 

middling lb. 

Tobacco: 

Common  to  good  leaf, 
New  Englaud         lb 

Common  to  good  1-  af, 
New  York  and  Penn 
sylrania lb 

Common  to  good  leaf, 
Obio  and  W  iscon- 
ain lb. 

Common  to  good  leaf, 
Southern lb. 

Lnga,  Virginia do. 

Lues,  Kentucky.... do. 
Wool: 

American  XXX  and 
picklock lb 

American  X  and  XX.do 

American  combing  .do. 

Pulled do 

California do. 

CDtCUTHATI. 

Flonr: 

Superfine bbl 

Extia do.. 

Family do.. 

Fancy do.. 

Wheat: 

Amber.  .**....  ...bnah. 

White do.. 

Bed  winter do.. 

Corn do.. 

Bye do.. 

Bailey do.. 

Oite do.. 

Hay: 

Balcl.tfal ton.. 


1275  to  0380  $300  to  $4  00 
4  15   to    6  25     4  25    to    0  50 


January. 


February. 


4  35   to    6  25 
650   to    860 

450  to    700 


114 

1  12 

1  10 

100 

58 

42 

95 

150 

28  00 
19  00 

I  850 
**950 
17  00 

10  50 

II  00 
885 


to  117 

to  118 

to  1  16 

to  185 

to  58 

to  48 

to  98 

to  225 


450   to 
650   to 


650 
850 


i$375  to  $4  10  93*0  to  $4  10  9400  to*4» 
440   to    6  25  i  4  40   to    625     4  69  to  « * 

460   to    6^0     430   to 


4  75  to    700 


114 

1  14 

113 

90 

52 

42 

97 

299 


117 
125 
1  18 
185 
59 
48 
102 
250 


to  2600  2400 
to  24  00  ,21  00 


March- 


ApriL 


**. 


650  to    825 
4  76   to    6  75 


110 

112 

114 

85 

66 

42 

98 

299 


to  118 

to  126 

to  120 

to  127 


669   to 


650 
826 


475  to    675 


465  to  «tf 

659  U  85 

475  to  13 


to    103 
to    285 


to  2500  2300 
to  2200  2000 


to  24  00 
to  28  00 


1  12  to    122     112  to  m 

>  I  14  to    129     1  15  to  ISl 

114  to    124     1  15  to  1» 

105  to    122  t  100  to  US 

56  to       60        60  to     « 

43  to       60  f     44   to     58 

1  04  to    1  07  >  1 10  to  J 14 

175  to    275  I  209  to  89) 

2400  to  2509  2000  to  ISO) 

22  00  to  2300  ,1899  to  UW 


I 


to    900)900  to    959 '925  to    950959  to    075     959  to  175 

to  10  00   10  50  to  U  00   10  80  to  II  00   11  00  to  11  75  II  99  to  11 B 

to  17  50  19  59  to  20  00  2100  to  22  00  2100  to  22  50  22  59  to  UN 

1  I  1  ' 


to    ....    1075   to  1100  1150   to  1200  1200   to  1225  1850  to  140) 
to  12  00   13  50   to  14  00   14  00   to  15  50   1500   to  16  00   1600   to  17* 

*«.        A  OK  A  OA       «/.     1A  AA  A  «A       *>»     In  «TA      111  AJt       »_.     II    fl       1  1    itA      >«    UK 


to    925     980   to  10  00  .  9  60   to  10 70  10 95   to  11 15  U  00  to  11» 


14   to 
22   to 

81  to 
8{to 


28 
84 

18 
12* 


14   to 
22  to 


27 
84 


h  to    m 

H  to     13| 


18  to 

18  to 

8  to 

8  to 


26| 


13  to 

14  to 

84  to 
7  to 


27 

82 

13f 
12 


6*  to        7|       7*  to       7|       7fto       7*       7|to        7* 


8{  to      10|      «H<»     10/J     7Hto      OH'      7  to        9| 
lift  to      12f'     11|  to     12ft!     M|to      12|j     10  to     111J 


18  to      20       13  to      25 

i 

8  to      16         8  to      16 


7|to  14 

6  to  101 

4   to  6| 

4|  to  6 


49  to  61 

87  to  48 

43  to  52 

21  to  46 

14  to  88 


74  to       12 


850 
4  10 
4  00 
510 


to    885 

to    4  35 


54  to 
4  to 
44  to 


48  to 

40  to 

45  to 

21  to 

17  to 


6 


18   to  25 

8  to  16 

7  to  12 

5  to  104 

4  to  6 

44  to  6 


46  to 

88  to 

45  to 

21  to 

14  to 


340  to  875  840  to  875 
4  10  to  4  40  l  4  10  to  4  40 


to  4  90  j  4  75  to  4  95 
to  6  00  510  to  5  75 

104    to    106 


102  to    103 


to  105 

to  44 

to  96 

to  98 

to  38 


1  06  to 

42  to 

97  to 

70  to    100 

35  to       39 


107 
44 
9ft 


to  16  50  17  00   to  18  00   15  50  to  16  50 
to  15  00  iU  00  to  16  90  U0  00  to  15  00 


4  75    to    5  00 
825   to    575 


101   to    103 


107 
45 


104  to 

43  to 

103  to    105 

87  to    1 

35  to 


38 


18  to       26       13  to     » 


18  to  » 

18  to  X 

64to  » 

8  to  u 

tfto  7| 


etito   m 

9}|to     U| 


8  to      20        8  to     It! 


6  to      12 


5  to 
4  to 
44  to 


J 


44  to  46 

32  to  42 

40  to  46 

20  to  38 

15  to  25 


885  to  875 

410  to  4  40 

4  70  to  5  00 

525  to  600 


to    109 


107  to  110 

46  to  48 

111  to  112 

95  to  103 

36  to  40 


50    to  17  50  3000  to2199| 
00   tol559|l300  to***1 


6  to 

6  to 
4  to 
4*to 


I! 
4 


48  to  45 

32  to  42 

87  to  45, 

20  to  81 ; 

14  to  »; 


t 
849  to  875 
4  20  to  4« 

4  85  to  515 

5  35  to  69) 

109  to  1» 


lit  to  114 
48  to     B 

121  to  IS 
95  to  1W 
38  to     0 
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June. 


July. 


August. 


September.        October,     i  November. 


December. 


•110  to  $4  60  $100  to  $450  6490  to  $100  $S 00  to $000 


450  to  650 

4  80  to  6  75 

660  to  825 

535  to  700 


112  to 

115  to 

116  to 
100  to 

47  to 

43  to 

108  to 

150  to 


124 
129 
125 
112 
66 
61 
112 
800 


4  70 

to 

6  75 

4  75 

to 

6  75 

480 

to 

725 

500 

to 

7  25 

650 

to 

850 

600 

to 

8  00 

540 

to 

750 

840 

to 

750 

105 

to 

125 

108 

to 

123 

1  15 

to 

132 

112 

to 

12M 

117 

to 

128 

115 

to 

185 

58 

to 

62 

48 

to 

60 

12 

to 

47 

44 

to 

40 

105 

to 

108 

84 

to 

88 

150 

lO  AA 

to 

too 

MAA 

125 

lO  AA 

to 

175 

MAA 

600  to  7  50 

6  40  to  7  75 

700  to  0  00 

650  to  8 00 

120  to  188 

1  30  to  1  46 

180  to  148 

1  10  to  1  16 

63  to  70 

41  to  51 

1  07  to  1  12 

200  to  3 00 


65  50  to  98  28 
6  40  to  8  00 
6  70  to  8  25 
800  to  0  50 

700  to  8 50 

126  to  147 

140  to  155 

140  to  152 

1 15  to  1  25 

70  to     89 

41  to     58 

106  to  110 

281  to  300 


$4  70  to  $5  29 
585  to700 
500  to  7 25 
650  to  850 

675  to  750 

1 25  to  1 42 

1  30   to  1  44 

1  38   to  1  42 

97   to  113 

68   to     78 

45  to     53 

100   to  106 

288  to  300 


$4  60  to  $5 15 

625  to  6  75 

650  to  7  00 

650  80850 

575  to  725 

122  to  140 

132  to  145 

1  35  to  1  42 

88  to  112 

67  to     74 

48  to     54 

97  to  101 

250  to  315 


avuo  toziw  IV uo  www  ivuu  www  xuuutoiiou 

17  00  to  20  00   16  00  to  18  00  16  00  to  17  00   14  00  to  17  80 

11  00  to  12  00  12  00  to  12  50  12  50  to  13  00  12  50  to  13  00 

12  00  to  18  00   12  50  to  18  50   18  50  to  14  25   18  50  to  14  00 
2300  to  24  00  2350  to  24  50  22  00  to2350l22  00to2300 


2000  to 2808  2000  to 2300  20  00  to 22 00 
1200  to  18  88  .14  00  to  19  00  15  00  to  19  00 

1200  to  12*50  12  00  to  12  25  hi  50  to  12  00 
12  50  to  18  00  12  26  to  13  00  'l3  00  to  14  00 
2200to2300  ,20  00*02100  90  OOto  21  90 


1300  to  13 50 '14 00  to  1460  14  50  to  15 80  15 00  to  15 50  16  00  to  16  75  15  50  to  1575  !l4  00  to  14 25 

15  50   to  16  00  15  75  to  16  00   15  75  to  16  75  16  50  to  17  50  17  00  to  18  00   16  50  to  17  00   16  00  to  17  08 

10  10   to  11 10    940  to  11  60  10  15  to  1200  11 10  to  12  10  11  98  to  12 86  11 15  to  12 00  10  85  to  11  60 

10  to      22       10  to      19       10  to      19       10  to     25  12  to     28       16  to    80       14  to     85 

18  to      25       17  to      28       17  to      84       93  to    U  29  to    88       26  to     86       81   to     42 


10  to 
18 

3  to 
to 


22 
25 

10 

H 


7|to  7| 

7|to  9* 

10|  to  Utt 

18  to  28 

8  to  18 

6  to  9 

«JJ  to  10) 

4  to  5 

4*  to  44 

43  to  45 

82  to  41 

86  to  45 

20   to  40 

14  to  80 


366  to  410 

450   to  485 

610   to  5  30 

645   to  625 

118   to  114 


7  to 

8  to 

Tito 


19 
88 

10 
61 


7ftto      10| 
8  to      10 

7|to       8 


9  to 
8  to 


ti*    n 


Tito       9ft     *f|t*      10ft     ?&to    10ft 
10|to    U4J    11 A  to      12f   lift  to     18ft 


18  to      88 
8  to      18 


7  to 

5  to 
4   to 


10 
6 
♦4 


48  to  45 

34  to  42 

86  to  45 

20  to  40 

14  to  24 


400  to  440 

4  70  to  6  00 

525  to  635 

585  to  650 

114  to  116 


18  to      25 
8  to      18 


5  to 

6  to 
4  to 
44* 


10 

6 
*6J 


48  to  45 

84  to  48 

86  to  46 

20  to  '  88 

14  to  80 


435  to  465 

610  to  5  35 

5  75  to  6  00 

625  to  685 

116  to  128 


18  to  96 

8  to  18 

5ft  to  12 

4ft  to  12ft 

4   to  5 

7  to  8ft 


48  to  45 

84  to  43 

86  to  46 

20  to  40 

14  to  80 


540  to  585 

625  to  660 

6  75  to  7  00 

7  25  to  7  76 

186  to  186 


9  to 

8  to 


9  to 

8  to 


8  to      8ft       8ft  to      8ft 


8|to     10ft       8ft  to    10ft       9ftto  11A 
llfto    18|    11 A  to    12ft     lift  to    126. 


14  to     85 

81   to     42 

8  to    12ft 
8  to     IT 

Tftto.    8ft 


18  to    28 

8  to    18 
5  to    12 


4ft  to 
6  to 
T  to 


85  to  48 

88  to  48 

89  to  48 
20  to  42 
14  to  81 


600  to  6 50 

675  to  700 

7  20  to  7  76 

760  to  8 00 

188  to  148 


18  to  85 
8  to  18 
6  to     U 


5ft  to 

6  to 

7  to 


46  to  48 

88  to  45 

89  to  48 
98  to  41 
15  to  80 


18  to    95 


8  to    15 


6  to  19 

4ftto  19 

6  to  9 

Oft  to  8 


44  to  45 

87  to  45 

42  to  50 

90  to  45 

19  to  94 


550  to  585  515  to  540 

610  to  6  35  5  60   to  5  90 

650  to  775  6  30   to  700 

710  to  7  75  7  00  to  7  75 


1  89  to  1 41 


185  to  139 


115  to 

47  to 

119  to 

85  to 

40  to 


116 
54 

123 

102 

43 


115  to  120 

40  to  53 

99  to  100 

70  to  90 

89  to  42 


115  to  126 

58  to  60 

82  to  85 

-75  to  02 

37  to  48 


16  00  to  16  00  13  00  to  14  00  16  00  to  16  00 


128  to  188 

68  to     75 

1 10  to  1  12 

95  to  110 

48  to     45 

17  00  tol8  00 


187  to  150 

89  to     80 

1  16  to  1 17 

1  05  to  1 18 

45  to     48 

1900  to9000 


130  to  141 

57  to     68 

108  to  112 

92  to  117 

48  to     47 


138  to  140 
62   to     67 

1  02  to  1  08 
97  to  116 
46   to     50 


17  00  to!8  00  19  00  totlOO 


950  to  11 00    700  to  1209  |  900  tol800|l660  tol6  00|l3  00  tol8  60|l2  00  tol600  J13  00  to  18 00 
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Product 


January. 


February. 


Kan*. 


▲priL 


Mmj. 


181875 
9|to 
9  to 

fito 
840  to 


CtJCtxxATi— Cont'd. 

Fork: 

Mess bbl 

8ufEar>cured  buna. .  .lb 

Sugar  •rured  bacon    do. 

Suear-cun-d  shoulders, 

pound 

Lint oental 

Butter: 

Choice  to  Jsncy  grades, 
pound  

Prime  te  medium 

grades lb 

Cheeae: 

Pt  ime  to  choice  factory, 
pound 

Lower  grades lb. 

Potato**  bush. 

Peanuts: 

Tennessee lb 

Virginia do. 

Cotton: 

Ordinary  to  good  ordi- 
nary ....        lb 

Low  middling  to  good 
middling       lb. 

Middling  fair  to  fair  do. 
Wool: 

Fleece- wsehed lb. 

Tub-washed do. 

Unwashed do. 

Pnlled do. 

SAX  FIAKOSOO. 

Flour : 

Superfine bbl 

Extras do.. 

Fancy do  ■ 

Wheat: 

California cental 

Oregon....  •• do.. 

Barley do 

Corn do.. 

Oat*       do.. 

Potatoew bush.. 

Hay    ton.. 

Pork: 

Mess bbl. 

Prime  mess do 

B*or»n, domestic  ...  lb 
Hams do 

Beef: 

Mem bbl. 

Family  mess ft  b»>l . 

Lard  lb. 

Butter: 
Overland  &  Eastern  lb. 

Oreton      do 

California do. 

Cheese do. 

W«k»1: 

Native do 

California do. 

Oregon do 

row  OBLSASS. 

Flour: 

Superfine bbl  8  50 

E<tra do..  875 

Family  and  fancy . . do. .  4  85 

Patents do..  675 

Wheat bnah.  117 

Corn do..  52 

Oata  do  48 

Potatoes bbl.  2  40 

Prime ton.  22  00 

Choice do.. 03  00 


75  91S25to91460  814  75  toil*  00  W  75  to915  50  817  25 1©917  SO  ! 
lot  m  to  104,  Of  to  10H  8ft  to  10f  10  to  11* 
0|       Hto      10        Of  to      l°t       **•      1<£       *1  *•      1$ 


•£• 


80  to 
1ft  to 


12  to 
10  to 
50  to 

as 


8|  to 

101  to 
1S|  to 

40  to 

85  to 

25  to 

88  to 


88 
88 

31 


U  8 


13 

48 
46 
82 


850  to  400 
500  to  525 
525  to    550 


180  to 
140  to 
100  to  125 
100  to  105 
125  to 
60. to 


150 
145 


150 
100 


10  00  to  15  00 

20  00  to  21  00 

12  00  to  12  50 

10  to       12 

12  to       16 

1000  to  11  00 

7  00  to    7  50 

10  to       12 


61  to 
850  to 


M  to 

17  to 


555 

88 
21 


18  to      18 
11   to      11| 

75  to      r 


to       4 
to        4ft 


Sfto  8f 

10}  to  111 

i2|t©  m 

88  to  42 

85   to  45 

28   to  81 

80  to  81 


886  to   875 

4  50   to    500 
500   to    525 


110  to 
180   to 

85  to 
106  to 
1  15   to 

40 


140 
185 
115 
115 
185 
80 


8  00   to  15  00 


7  to        7jJ      7  to        ?|t       6%  to        6* 
880  to    885  1040  to  10 50   1090    to  11  OS 


15  to 


26  to 
16  to 


12  to      12ft     12  to      12 
11  to      ll{     11  to      11| 
75  to      80       88  to    ir 


as  9 


8  to 

10*  to  ll| 

124  to  IS 

86  to  41 

88  to  44 

21   to  28 

88  to  81 


275  to   425 

4  50  to  4  75 

476  to  500 

120  to  140 

180  to  185 

75  to 

100  to 

125  to  160 

60  to  110 

8  00  to  14  50 


125 
115 


4  to      4fti     3u> 


Of  to  t^ 

Oft  to  108 

11|  to  12| 

85  to  88 

28  to  42 

20  to  25 

27  to  28 


22   to 
IS   to 


18 


10    to       11  1 

•    to       10 

100   to    120! 


4 
H 


o*  to     n 

9  to       HI 

111  to       124 


18 

27 


275  to   800    219 
425  to    460     423 

4  75  to    6  00     4  79 


120  to 
180   to 


140 
140 


to    125 

100   to    140 

140   to    165 

85   to    135 

8  50   to  15  00 


to  38 

to  37 

to  25 

to  28 


-to    400 

to    500 
to    526. 


120 
180 

85 
100 
140 

80 
850 


2000  18  00    to  20  00   18  00   to  20  00   J*  00 
12  00  to  12  50  12  00    to  12  60   12  50  to  13  00   12  50 


1000  to  1100  1000   to  1060  1000  to  10  60 

700   to    750     760   to    800     7  50   to    8  00 

10  to      12       10  to      12       10  to      12 


10  to 

10  to 

85  to 

18  to 

12  to 

20  to 

20  to 


to  875 

to  4  50 

to  6  00 

to  000 

to  118 

to  66 

to  48 

to  276 


10  to       12 
12  to      16 


12  to 
12  to 


12  to 
12  to 


16  to 

10  to 

80  to 

13  to 


12  to  20 
20  to  28 
20  to      28 


860  to 

4  00  to 
6  25  to    6  35 

5  90   to    8  50 
117   to 

62   to 

46  to 

266  to 


400 
500 


118 
54 
47 

810 


16  to  25 
20 
85 
16 


80  to 

If  to 

12  to 

20  to 

20  to 


Nominal. 

425   to    500 

5  25  to    6  25 

5  75  to    800 

117 

80  to      63 

45  to      60 

2  60  to    2  75 


15  to  16 

18  to  20 

20  to  28 

13  to  16 

12  to  18 

18  to  20 

20  to  25 


12 
12 

10  08 

750 

10 

15 
18 
20 
13 

12 
20 
20 


to  140' 

to  1851 

to  120 

to  128 

to  165, 

to  125! 

to  13  50. 

to  20  00 

toUM 

to    i3 ; 

to      14 

to  10  59: 
to  800' 
to       12, 


to 
to 
to 
to 

to 

to 


18  1 

22 

«  j 

2 


800  to  325  300  to  825 
850  to  6  25  825  to  500 
540  to  625  525  to  625 
600   to    825     600    to    OOtI 

198  1 


51   to 

48  to 

260  to 


117 
63 
50 

300 


61    to 
47   to 

276  to 


67 
48 

800 


to  2300  2400  to  2500  2808   to  24 00  2100   to  25 00  125 00  to  2809  • 
to  94  00  ,25  00  to  20  00  04  00  to  2600  £5  00   to  28 00  12808  to  27 Of1 


REPORT  OF  THE  STATISTICIAN. 
PBODUCTS  FOE  1881— Continued. 


657 


June. 

July. 

August. 

September. 

October. 

November. 

Deoember. 

*1650to*1700 
10  to      11 
9}to      10* 

*1675to$1700 

11  to      11| 

9}  to      10 

$1825  to  61850 
124  to      13 
10  to      10} 

I1975to$2000 
13  to     184 
12  to     12} 

820,76to*2100 
144  to     141 
18  to     134 

818  75  to  810  00 
184  to     131 
18  to     134 

$1750to91800 
124  to     18 
124  to     12} 

04  to       03 
1040  to  1060 

6*  to        7 
1050  to  1100 

74  to        7| 
1100  to  1125 

9  to      9} 
1075  toU 26 

94to      94 
1175  to  12  25 

9  to      94 
1125  toll  85 

8  to      81 
1080  toll 20 

18  to 

23 

18  to 

24 

20  to 

25 

24  to     80 

27  to     87 

27  to     87 

28  to     40 

12  to 

14 

12  to 

15 

12  to 

18 

16  to     24 

18  to     25 

17  to     26 

20  to     28 

71  to 

6  to 

120  to 

0 

7 

140 

81  to 

7  J  to 

100  to 

9 

8 

105 

94  to 
7   to 
95  to 

100 

114  to     13 

7  to      9 

110  to  120 

18  to     14 

8  to     10 

105  to  110 

12  to     13 

7  to      8 

100  to  115 

114  to     12} 

6  to      7} 

105  to  120 

lito 
4  to 

3 

21  to 
4}  to 

4 

3  to 
4|  to 

5 

4  to      54 

5  to      6{ 

54  to      64 
6|to      8 

44  to      6 
6  to      74 

44  to      6 
6  to      7} 

6|to 

H 

7*  to 

H 

7|to 

H 

7|t0      9 

81  to      9| 

84  to     10 

8|  to     10§ 

9}  to 
12  to 

ll 
l*t 

8ft© 
12}  to 

St 

11  to 
184  to 

$ 

lOtto     124 
184  to     1*1 

lOtto     12 
12}  to     184 

101  to     114 
12}  to     18} 

11   to     llf 
12|  to     13} 

33  to 
28  to 
18  to 
27  to 

87 
87 
25 
28 

85  to 
28  to 
18  to 
28  to 

87 
88 

26 
80 

85  to 

28  to 
18  to 
28  to 

87 
88 
26 
80 

85  to     87 
28  to     89 
18  to     26 
28  to     29 

85  to     88 
28  to     89 
18  to     27 
28  to     80 

85  to     88 

28   to     89 
18  to     27 
28  to     80 

85  to     88 
28  to     39 
18  to     27 
28  to     80 

275  to 
425  to 

475  to 

400 
500 
625 

875  to 
400  to 
475  to 

in 

600 

275  to 
425  to 
450  to 

350 
500 
625 

400  to  4  25 
500  to  585 
525  to  560 

400  to425 
500  to  585 
525   to  550 

400  to  425 
500  to  585 
685  to  550 

400  to  425 
450  to  475 
600  to  550 

120  to    142 
180  to    185 

80  to    120 
100  to    115 
140  to    175 

50  to    150 
750  to  11  60 

120  to    145 
180  to    142 

00  to    120 
100  to    115 
150  to    175 

25  to      00 
700  to  11  00 

182  to    161 
140   to    146 

924  to    H5 
100   to    115 
155  to    1624 

60   to    100 
600   to  11  50 

165  to  170 
160   to  167| 
llSf  to  125 
1 15   to  1  224 
145   tol65 
1  00   to  1  25 
700  to  12 00 

165  to  170 
160  to  165 
185  to  150 
1524  to  160 
135  to  1634 
75  to  180 
800  to  18 00 

170  to  177} 
1 70  to  1 75 
140   to  1574 
125   to  185 
146   to  165 
75   to  180 
800  to  1400 

170 
166  to  167 
14*2}  to  150 
1  42}  to  1  50 
1  52}  to  1 75 
70   to  140 
10  00  to  15  00 

1800  to  2000 

1260  to  1800 

12   to       18 

12  to       14 

1800  to  2000 

13  50   to  18  00 

11   to       12} 

10  to      14 

12|  to 
11   to 

23  00 

16  00 

14 

15 

22  50 
16  00 
18   to     14| 

U   to     16} 

21  00  to  22  00 

18  60  to  19  00 

14   to     16 

18   to     17 

1900 

16  00 

144  to     19 
18  to     17 

21  00  to  22  00 
18  50  to  19  00 
13  to     14} 
13}  to     17} 

10  00  to  10  50 

750  to    800 

10  to       12 

1000  to  1050 

750   to   800 

10  to      12 

1000   to  1275 

775  to    825 

124  to       14 

900  to  10  50 

775   to  800 

10   to     144 

900  to  0  50 

700   to  750 

10  to     164 

900 
790 
14  to     15} 

909  to  050 

600   to  6 50 

14   to     16} 

15  to 
18  to 
20  to 
10  to 

18 
20 
24 
15 

15  to 
18  to 
24  to 
10  to 

20 
20 
27 
18 

20  to 
27   to 
824  to 
12  to 

25 

824 
85 
19 

20  to     25 

274  to     *3f 
82   to     85 
12   to     19 

20  to     25 
824  to     85 
874  to     40 
12  to     18 

20  to     25 
40  to     42} 
45  to     47} 

12  to     18 

20  to     25 

82}*o     85 

87} 

14  to     18 

15  to 
20  to 
20  to 

18 
27 
27 

15  to 
20  to 
20  to 

18 
27 
80 

16  to 
18  to 
24  to 

17 
25 
26 

15  to     16 
25  to     27 
27  to     80 

11  to     18 
11  to     14 
17  to     20 

11   to     18 
124  to     14 
17  to     20 

10  to     13 
10  to     14 
16  to     21 

800  to 
325   to 
626  to 
600  to 
125  to 
58  to 
47   to 
225  to 

815 
500 
640 
800 
126 
67 
48 
250 

800  to 
825  to 
585   to 
600   to 
127   to 
64   to 
44   to 
125  to 

810 
625 
650 
825 
128 
68 
45 
175 

825  to 
8  75  to 
575  to 
700   to 
128   to 
55  to 
50   to 
250  to 

850 
625 
6  75 
800 
129 
67 
55 
276 

450  to  600 
550   to  7 00 
725   to  8  25 
800    to  0  00 
142   to  148 
72  to     85 
55  to     66 
825   to  350 

500  to  550 
550   to  7 25 
750  to  825 
800   to  900 
1  51   to  1  52 
74   to     96 
53   to     55 
400   to  425 

600  to  625 

650  to  6  50 

685   to  790 

800   to  9 00 

Nominal. 

78   to     88 

64  to     68 

825   to  3  50 

475  to  500 
600  to  6 25 

6  25  to  7  75 

7  50   to  8  75 
Nominal. 
71   to     82 
54   to     57 

850  to  400 

2200  to  2800 
2800  to  2400 

1800  to  1850 
1900  to  2000 

16  00  to  17  00 
1800  to  1900 

22  00  to  28  00 
25  00  to  26  00 

19  00  to  20  00 
81 00  to  28  00  J 

24  00  to  25  00 
26  00  to  27  00 

24  00  to  25  60 
26  00  to  27  00 

42  AQ 
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Product. 


January. 


February. 


Hare*. 


April. 


May. 


NKW  OBLEAJB— Cont'd. 

Wester*  mast bbl 

Fulton  market... |  bbl 
Fork: 

Heu bbl 

Bacon  and  shoulders, 
ponnd  

Hams lb 

Lavd do. 

Baiter  t 

Creamery do. 

Prime  to  choice  dairy, 

pound  

Cheese: 

Choice  factory lb- 

Bullish  dairy do. 

Skims do. 

Sugar: 

Fair  to  fully  fair lb. 

Prime  to  strictly  prime, 
pound  

Oarined lb. 

Cotton: 

Low  ordinary lb 

Ordinary  to  good  ordi- 
nary   lb 

Low  middling  to  good 
middling.......  lb 

Middling  fair do. 

Tobacco: 

Lugs lb. 

Low  to  medium  leal; 

pound 

Wool- 
Louisiana  clear  lb. 

Lake do 

Burry do. 

Peanuts do. 

Bice: 

Common  to  good — lb. 

Prime  to  choice do. 

CH10AOO. 

Flour: 

Winters bbl. 

Extras   do.. 

8operflne.. ........  do.. 

Wheat: 

Spring bush. 

Winter do.. 

Barley do.. 

Corn  ..••.•....••••..do.. 
Oats.. ......••••••••. do.. 

?ye do., 
otstoes do.. 

Hay: 

Timothy ton 

Prairie  ....••.••••.do.. 
Beef: 
Mess bbl 

gxtramess do., 
ams do. 

Pork: 

Hess do. 

Bacon lb 

Hums do 

Lard cental 

Butter: 

Creamery lb 

Good  to  choice  dairy, 

pound  

Cheene: 

Full  cream lb. 

Lower  grades do 

Snjrar,  New  Otleans .  .do 
Wool: 

Unwashed lb 

Fleece- washed do. 

Tab-washed  ~ ds. 


99  Otto  $10  00 
500  to    690 

1275  to  1350 


»00  totltOO  to 
825 


1450   to  1525 


1550   to  16 00 


6}to 
0  to 
8fto 

ao  to 

28  to 

12  to 
15  to 

6  to 

at  to 

7  J  to 

7|to 

•I  to 

11  to 
18  to 

4*  to 

54  to 

27  to 

20  to 

18  to 
4  to 


lot 

10 
86 

28 

18 
16 
10 


3 

6 

m 

St 

4f 

7 

28 

80 
16 


3S   3 


6  to 

9  to 
10  to 

28  to 

22  to 

12  to 

15  to 

7  to 

6,  to 

7|to 

7,  to 
8|to 

16}  to 

4|to 

6?  to 

28  to 
28  to 
12  to 
4|to 

4  to 
sfto 


IP 

81 
25 

18 

16 
11 


6| 
81 

7| 

H 

lit 

•I 

7 


15 

6 


500  to    606 

450  to    526 

800  to    850 

85  to       89 

88  to    168 

50  to    118 

88  to       87 

28  to       87 

85  to       80 

60  to       70 

13  50  to  15  66 

800  to  11  00 


660  to    660 

426  to    526 

9  25  to    8  75 

84  to    100 

86  to      09 

77  to    108 

88  to       87 

98  to       80 

84  to      89 

60  to      95 

1306  to  1400 

760  to  11 00 


750  to  8  00  750  to  860 
850  to  9  00  8  50  to  9  00 
15  06  to  16  00  19  50   to  20  00 


12  86   to  1285 

41  to        7 

8|to         9 

860   to    865 

86  to       88 

21   to      26 


14  40   to  14  66 
54  to        84 
9|to        9f 
945   to    950 


9  to 
8   to 

64  to 


21  to  84 
35  to  46 
89  to      66 


86  to 

18  to 


18  to      184 

4   to       10} 
6Jto        9} 


00  to  611  00 
625 


611  00  to  613  00 
8  25  to    656 

15  50   to  16  00 


3  to 
to 
to 

81  to 

22  to 

11  to 
15  to 

6  to 

64  to 

64  to 

7  J  to 

Otto 

7}to 

9}  to 
18  to 

4*  to 

5*  to 

26  to 

28  to 

12  to 
4  to 

4|to 

6  to 


9 
11 

lot 

86 

25 

HI 
16 
11 

04 

:t 

7 

Of 

HI 
13} 

4| 

7 

27 

99 
16 

*4 


866  to    600 

400  to    550 

8  00  to    3#75 

87  to    100 

97  to    101 

80  to    108 

87  to       89 

89  to       82 

95  to      96 

76  to       90 

1360  to  1469 

900  to  13  60 

860  to    900 

9  50  to  10  00 
2100  to  21  50 

14  50  to  14  65 
6|to        8h 

10  to       10f 

10  00  to  10 10 


80   to 

18  to 

124  to 
4   to 


84 

26 

St 


20   to 
85  to 


84  21  to 
45  85  to 
60  1     85  to 


6  to 
10  to 
104  to 

28  to 

22  to 

13  to 
15  to 
9  to 

61  to 

3  to 
to 

6fto 

6|to 

9  to 
121  to 

44  to 

54  to 

24  to 

26  to 

10  to 

4  to 

4  to 
Sfto 


114 

87 

26 

134 

16 

12 


Si 

*, 

Si 

4* 

7 

25 

27 

15 

6 


61*  56  to  tUt*1 
r825to     866 

16  50    to  18  59 


l»i 

11 
12 

33 

23 

-I 

H 

i 

6i 

I 

84 

* 

4* 

7  j 

19  I 

21 

13 


666  to  660 
450  to  625 
280   to    350 

95  to  168 

102  to  103 

84  to  93 

35  to  41 

80  to  87 

99  to  160 

88  to  80 

14  00  to  1550 
960  to  1350 

1000  to  1025 
10  75  to  11  00 
2000   to  20  50 

1660   to  1665 

54  to        84 

10  to      104 

1050  to  1055 


80  to 

22  to 

18  to 
4  to 
61  to 

19  to  30 
83  to  40 
88  to      46 


7   to 

10  to 
111  to 

32   to 

18   to 

11  to 
15  to 

5   to 

74  to 

Tito 
8|to 

5|to 

•fto 

9   to 
11J  to 

44* 

54  to 

18  to 

20  to 

10  to 

4  to 

as 


450  to  669 
425  to  475 
250    to    859 

91  to  168 

191  to  103 

87  to  166 

89  to  48 

84  to  87 

114  to  115 

80  to  190 

1566  to  1780 
1060  to  1290 

1025  to  1089 
U  25  to  11  60 
2160  to  2386 


1746   to  17  60 
64to         94, 
10|to       11 
1115  to  1120 

28  to      27 

18  to      28 


IS  to 
8  to 
6|  to 

18  to 
80  to 
88  to 


14 

U 

**{ 

27 
88 
48 
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June. 


July. 


August         September.        October.        November.      December. 


$12  50  to  $14  50  $12  50  to  $13  50  $1250  to  $J  4  00  $18  50  to  $14  00  $14  00  to  $15  50  $12  00 1©  $13  00  $12  00  to  $13  00 


850  to 

900 

9  $0  to 

9  75 

950  to 

9  75 

10  00  to  10  25 

925to     960 

9  25  to    950 

9 50  to     975 

15  00    to  16  75 

16  00   to  17  25 

17  00  to  1800  |1900to2050 

20  75  to  21  25 

18  00  to  18  25 

17  75  to  18  50 

6J  to 
10    to 
Hi  to 

10 

m 

12* 

7*  to 
10   to 
llito 

1 

8  to 
121  to 
12   to 

10* 

18 

13* 

81  to     10* 
12   to     14 
12*  to     14 

Ofto     14* 
13   to     15 
18*  to     14* 

8*  to     14 
18   to     14* 
12*  to     14 

81  to     13 
11*  to     13* 
11*  to     121 

21    to 

25 

21   to 

24 

1    21    to 

26 

26  to     8$ 

26  to     88 

96  to     88 

26  to     44 

16   to 

20 

IS  to 

20 

17  to 

20 

18  to     92 

94  to     28 

38  to     28 

20   to     80 

8  to 

14   to 

8   to 

10 
15 
8 

10   to 
13   to 
4   to 

11 
14 
9 

11   to 

13   to 

5   to 

13ft 
11 

10  to     11 
18  to     14 
8  to     12 

18   to     14 
15  to     16 
0  to     18 

12  to     13 

16 

7  to     12 

10   to     12 
14   to     15 
7   to     11 

7|to 

71 

7|to 

8 

7|to 

6 

71  to      8* 

8  to      8* 

8*to      6* 

6f  to       6* 

7}  to 
9   to 

8 

H 

8*  to 
9  to 

H 

10 

8  to 

9  to 

8* 
10 

8*  to       8* 
9*  to     10 

84  to      8| 
9*  to       9* 

?S  3 

7   to      7* 
7*to       8} 

«f  to 

«* 

6}  to 

$i 

6fto 

7* 

6*to      6| 

7|to      7| 

8  to      8* 

8*  to       8* 

7|to 

88 

7|to 

81 

8  to 

10* 

7fto      9* 

8  J  to     10* 

9*to     10* 

9*  to     lOf 

9*  to 
Hi  to 

12* 

Of  to 
12  to 

SI 

10}  to 
12}  to 

12* 
13 

10*  to     11* 
12   to     12* 

101  to     11* 
12   to     12* 

loi  to   in 

12*  to     12* 

11*  to     12 
12*  to     12| 

4  J  to 

41 

4|to 

41 

4*  to 

«* 

***>      7* 

7  to      8* 

6  to      7* 

6  to      7J 

5}  to 

7 

5*  to 

7 

6*to 

7* 

71to      8* 

9  to     12 

8  to      9* 

8  to      9* 

20  to 
22   to 
11  to 
4  to 

22 

24 

12 

6 

26  to 

29  to 

12  to 

4  to 

98 
80 
15 

25  to 

26  to 
15  to 

4*  to 

96 

28 

17 

6 

22  to     28 

25   to     26 

9   to     12 

4*  to       6 

25  to     2$ 
27  to     28 
12   to     18 
6  to      8 

91  to     23 

95  to     26 

9  to     12 

6  to      6* 

22  to     23 
25  to     80 
9   to     18 
«4  to      7| 

3*  to 
5{to 

? 

2|to 
5}  to 

5* 
6 

8  to 
5*  to 

8 

3*  to       51 
6  to       6* 

5  to      61 
Cfto      7* 

3S  ? 

4*  to      6* 

550  to 
400  to 
250  to 

625 
450 
400 

5  50  to 
400   to 
2  75   to 

625 
500 
425 

575  to 
4  75   to 
300   to 

675 
5  50 
425 

600   to  750 
5  00   to  6  25 
400   to  5 00 

700   to  8  50 
650  to  750 
450   to  6 00 

700  to  800 
650   to  725 
400   to  650 

620  to  7 50 
5  00   to  6  75 
3  75   to  4  50 

96  to 
105  to 
81   to 
38  to 
33  to 
110  to 
50  to 

110 
108 
87 
41 
86 
115 
80 

104  to 
109  to 
85  to 
45   to 
33   to 
96   to 
115   to 

112 
112 

100 
46 
40 
97 

130 

105   to 
112   to 
51    to 
49   to 
84   to 
8*  to 
75   to 

125 
114 
68 
67 
39 
90 
90 

1 15   to  1 24 
1  20   to  1  31 
72   to  1  02 
59   to     67 
87   to     40 
1  00   to  1  03 
75   to     80 

127   tol40 
127   to  142 
91   to  1  11 
68  to     74 
45   to     46 
1  10   to  1 11 
80   to     90 

125  to  132 
140  to  145 
80   to  106 
53   to     68 
41   to     46 
1  01   to  1  08 
85  to  100 

115  to  128 
1  33   to  1  42 
98    to  106 
52   to     61 
41    to     45 
95   to  100 
95   to  105 

13  00  to  14  50 
800  to  1100 

10  00   to  11  00 
500   to    800 

10  00   to  18  00 
600   to  12  00 

11  00  to  14  50 
6  00  to  13  00 

14  50  to  17  90 
9  00  to  14  80 

15  00  to  18  00 
9  00  to  14  00 

18  00  to  15  50 
900  to  13  00 

1025   to  10  50 
11  25   to  11  50 
22  00   to  23  00 

10  25   to  10  50 

11  25   to  1150 
21  00   to  22  00 

10  25   to  10  50 
1125   to  1150 
21  00   to  22  00 

9  75  to  10  00 
10  75  to  11  00 
21  00  to  22  00 

975  to  10  00 
10  00  to  10  50 
19  00  to  20  00 

975  to  10  00 
10  50  to  11  00 
17  50  to  18  00 

9  76  to  10  00 
1050  to  11  00 
90  60  to  21  50 

1040   to  16  45 

6   to        9* 

10   to       10| 

10  00   to  10  80 

16  30   to  16  35 

6   to         9* 

10   to       10* 

11  30   to  11  40 

17  50   to  17  85 

7}  to       10i 

Hi  to       12 

1180   to  11  85 

17  80  to  18  05 

7*  to     11 

11*  to     12 

11 80  to  11 40 

18  90  to  19  00 
8  to      111 
12  to      13 
12 10  to  19  15 

16  85  to  16  50 
8  to      10* 
13  to      14 
11  87  to  11 40 

16  60  to  17  25 
7*  to     10* 
ll|  to     12* 
11  20  to  11  40 

18  to 

21 

18  to 

22 

21   to 

4 

26 

26  to     80 

28  to     84 

80  to     86 

84   to     41 

14   to 

18 

14   to 

18 

16  to 

22 

20  to     25 

99  to     99 

28  to     81 

28  to     85 

8}  to 
3  to 
7|  to 

9 

«* 
8* 

8}  to 
2  to 
7*  to 

9 
8* 

94  to 
8  to 

7  J  to 

10 
9 

10*  to     11* 
4   to     10 
7*  to      81 

12*  to     18* 
4   to     12 
7§to       61 

11*  to     18 
3  to     11* 

7*  to      8* 

10  to     12* 
5   to     11 
7  to      8 

16  to 
80  to 
8$  to 

24 

84 
88 

16  to 
30  to 
80  to 

24 
84 
88 

16  to 
30   to 
80  to 

24 

34 
88 

US  to     22 
30   to     84 
80  to     88 

16   to     28 
30   to     39 
80  to     42 

16   to     28 
30   to     39 
80   to     42 

20  to     81 
80   to     40 
80   to     44 
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Product 


January. 


February. 


March. 


ApriL 


% 


SAWT  LOUIS. 

Flour: 

Fine  and  superfine .  bbl _ 

X,  XX,  and  XXX..  do.. 

Family  and  fancy,  .do. . 
Wheat: 

Winter both. 

Spring  «. do.. 

Corn do.. 

Bye ~  ....do.. 

Barley do.. 

Onta do.. 

Potatoes do.. 

•timothy ton. 

Prairie  .•••■■•••••.do.. 

Pork: 

Heat bbl. 

Bacon .....oental 

Hama do. 

Lard  .•••••••••■.•■••do.. 

Beef: 

Heat bbl 

Hama lb 

Batter: 

Creamery lb 

Fair  to  choice do 

Oheeae: 
Fuji  cream  factory.  .lb 
Lower  grades do, 

Tobacco: 
Common    to   medium 

leaf lb. 

Lues do. 

Wooii 
Unwashed ......... .lb 

Fleeae-wsahed  '.  — do, 
Tub-washed. do 

Peanuts do, 

8ugar,    New    Orleans, 
common  to  choice. lb 

Cotton: 
Ordinary  to  good  ordi- 
nary  lb, 

Low  middling  to  good 
middling "..lb. 


$2  50  to  $3 15 

326  to    440 

400  to    550 

00  to       90 


34   to 
80  to 


29   to 
60  to 


1600  to  17 60 
10  50   to  11 00 

1226  to  1250 

550  to    760 

0  50  to  10  50 

785  to    840 

1225  to  1250 
0  to       10 


$250  to  $800 
315  to  440 
460  to    650 

88$to    101} 


$250  to  $800 
815  to  485 
470  to    5  50 

90*  to    101 


$280  to  $890 

825  to    460 

470  to    540 

OS  to    104 


$970    to  $320 
836    to    455. 
470    to    530 

97    to    107 


20  to 
20  to 


14   to 
11  to 


87  to      40 

84  to      87 

72  to      80 

31  to       82$ 

70  to      90 

1450  to  1650 

1060  to  11 00 

14  50  to  14  75 

5  25  to    815 

975  to  10  75 

9  00  to  10  00 

1250  to  1260 

10  to       10| 


87  to  42 

90  to  98 

90  to  110 

82  to  83 

70  to  95 

14  60  to  1600 
10  00  to  10  50 

14  50  to  1500 

540  to    860 

10  50  to  11  50 

985  to  1025 

1250  to  1260 
11|  to       12$ 


88  to 
100  to 

89  to 
85  to 

-   65  to 


42 

104 
95 
36 
95 


1650  to  17 00 
1100  to  1225 

1575  to  1600 
560  to  860 
10  50  to  11  00 
10  85   to  11 00 

1225  to  1250 
12$  to      14 


88  to       47 

106  to    115 

98  to    1M 

84  to       86 

70  to    105 

18  00  to  22  00 

1100  to  13  Of 

1775  to  1825 

016  to    950 

11  00  to  13  00 

1185  to  12$9 

1200  to  1259 

12  to       14 


82  to 

18  to 


14  to 
10  to 


80  to 
18  to 


12  to 
9  to 


KominaL 
KominaL 

17  to  29 

82  to  84 

87  to  42 

2  to  3 

7  to   8 

8$  to   10 
lOfto   12$ 


KominaL 
HominaL 


16  to 
81  to 
80  to 
2|to 


3 

16 


to 
to 
81  to 
2  to 

7  to 


? 

26 
82 
89 

81 


82  to 
17  to 


15  to 
11  to 


4  to 
84  to 


20  to  28 

27  to  80 

89  to  42 

24  to  4 


25   to 
14    to 


15   to 
11   to 


22 


M; 
22 


8$  to        9| 
lOfto      12 


«tto        9f| 
10f  to      12 


7  to 


7  to 


81 


4  to 
**  to 

18   to  28' 

28   to  2T| 

28   to  35 

2  to  at 

nto  8* 


7    to 


9|to      11$      10$  to 


LIVE-STOCK 


HEW  YORK. 

Cattle: 
Extra  beeves ..  .cental. 

'$11  00  to  $13  00 

$11  60  to  $12  00 

$10  75  to  $11  50 

$11 75  to  $12  00 

$10  75  to  $11  69 

Good  to  fair do.. 

10  00  to 

1100 

11  26  to 

1150 

9  75  to 

10  25 

10  50  to 

1160 
10  25 

9  75  to 

10  60 

Poor  to  common. .  .do. . 

850  to 

875 

500  to 

900 

850  to 

900 

9  75  to 

900  to 

I9  60 

Milch  cows. head. 

80  00  to 

05  00 

30  00  to 

55  00 

80  00  to 

55  00 

30  00  to 

55  00 

80  00  to 

00  00 

Veal  calves cental. 

650  to 

760 

600  to 

900 

6  25  to 

900 

600  to 

800 

450  to 

65* 

Sheep do.. 

450  to 

650 

485  to 

6  35 

550  to 

700 

550  to 

700 

500  to 

775 

Swine do.. 

4  75  to 

500 

5  75  to 

625 

570  to 

620 

660  to 

630 

6 10  to 

050 

CDCCUfNATL 

Cattle: 

Choloe  to  extra  ship- 
ping steera  ...cental 

500  to 

675 

460  to 

525 

475  to 

525 

475  to 

525 

5  00  to 

550 

Fair  to  good  shipping 
steers cental. 

425  to 

4  75 

400  to 

450 

400  to 

460 

400  to 

450 

450  to 

499 

Good  to  ohoioe  butch- 

ers'grades  ...oental. 

400  to 

460 

415  to 

4  75 

425  to 

490 

450  to 

526 

4  50  to 

540 

Fair  to  medium  butch- 

a 

ers'  grades — oental 

3  15  to 

885 

325  to 

4  00 

325  to 

400 

360  to 

425 

3  50  to 

483 

Common     butchers' 

grades cental 

225  to 

800 

250  to 

300 

225  to 

300 

225  to 

826 

2  25  to 

825 

Oxen,  cows,  and  heif- 

ers  cental. 

3  00  to 

440 

800  to 

4  65 

3  25  to 

475 

326  to 

600 

325  to 

515 

Sheep do.. 

300  to 

650 

300  to 

5  50 

800  to 

550 

326  to 

625 

8  50  to 

475 

Swine «do.. 

890  to 

500 

425  to 

585 

450  to 

0-25 

425  to 

625 

I    450to 

649 
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Jane. 

July. 

August 

September. 

October. 

Norember. 

December. 

$2  75   to  83  35 
8  45   to    4  60 
400   to    685 

6310  to  |8  65 
3  80  to    5  05 
586  to    685 

8800  to  8866 
3  00  to    5  05 
566  to    660 

$4  50  to  85  25 

540  to  650 
665  to  750 

84  60  to  85  85 
660  to   670 
6  90  to   7  70 

84  85  to  65  00 
520  to  626 
6  35  to   7  35 

84  25  to  84  75 
4  90  to  6  75 
610  to  710 

102   to    114 

105  to    115| 

106  to    118 

128  to   142 

128  to   146 

120  to   187 

119  to  186 

47   to       65 

110   to    115 
Nominal. 
85   to      87 
70   to    105 

87  to       48 
60  to       80 
Nominal. 

88  to       84 
80   to    100 

48   to       62 
84   to       86 
Nominal. 
80  to      44 
70  to      80 

67  to      77 

107  to   111 

106  to   107 

89  to      42 

85  to   105 

66  to      75 
109  to   113 
95  to   115 
48  to      46 
90  to  112 

OOto      71 
100  to   108 
105  to   115 

41  to      45 
110  to   116 

50  to      68 
02  to       98 
85  to   101 
40  to      48 
100  to  117 

15  00   to  16  00 
10  00   to  10  50 

13  00  to  14  00 
800  to  1050 

13  00  to  15  00 
8  50   to    8  75 

15  00  to  17  00 
10  00  to  12  00 

16  00  to  18  00 
950  to  12 60 

20  00  to  28  00 
12  00  to  15  00 

19  50  to  31 60 
13  60  to  16  00 

16  25  to  17  25 

660   to    880 

11  00   to  18  00 

1060   to  1135 

16  25   to  16  75 
7  00   to    0  75 
11  00   to  18  00 
11 80   to  11  50 

18  30   to  19  00 
7  40   to  10  50 
12  00  to  14  00 
11  75  to  12  25 

18  25  to  19  25 

8  75  to  11  85 

14  00  to  15  00 

11 15  to  12  10 

19  60  to  20  26 
960  to  12  00 
15  00  to  16  00 
12  05  to  18  00 

17  75  to  18  50 
8  76  to  10  76 
14  00  to  15  00 
1150  to  18  00 

16  90  to  17  25 
865  to  10 46 
18  00  to  14  00 
1100  to  12  26 

13  00  to  12  60 

1200  to  1350 
18   to       14 

1360 
144  to     16 

1350 
13  to      14 

12  60  to  18  00 

18  to      14 

114  to     18 

30  to      35 
16   to      18 

20   to       38 
14  to      17 

23   to       34 
16  to      30 

26  to      81 
18  to      34 

30  to      34 
19  to      28 

88  to      86 
38  to      83 

80  to      40 
34  to      86 

14  to      15 

13  to      14 
9  to       10 

Nominal. 
84  to        7 

18  to      14 
9  to       10 

Nominal. 
Nominal. 

18  to      15 

10  to      11 

11  to      13 

4  to        5f 
84  to        6* 

NominaL 
Nominal. 

Nominal. 
NominaL 

as  a 

18  to      26 
23  to       38 

18  to      34 
33  to      37 
81  to      40 
2|  to        4 

18  to      23 
17  to      25 
80  to      89 
2  to        4 

18  to      36 

18  to      26 

80  to      89 

3to       4 

18  to      35 

18  to      35 

18  to      36 

28  to      88 
2  to        8} 

8*1  to*     ii 
6to       8 

80  to      89 
4  to        8 

30  to      88 

4  to       5 

7|to        8* 
7|to        H 

7fto        81 
71*        H 

8  to        9 

84  to      8} 

94  to     104 

8  to        9| 

8to       94 

84  to      91 

8fto     104 

94  to      11 

04  to      114 

104  to     ill 

104  to    m 

lOfto     111 

lOfto     111 

111  to     "I 

MABEETS. 


811 50  to  |13  00 
10  60  to  1100 
OOOto  10  50 
WOO  to  6000 
5  00  to     675 
4  60  to     625 
OOOto     680 

811  35  to  |13  00 
10  50  to  1100 
8  76  to  10  50 
40 OOto  50  00 
5  50  to    7  75 
8  50  to    7  26 
OOOto    640 

$13  00  to  |12  60 
10  75  to  1125 
9  25  to  10  75 
30  00 to  6500 
6  OOto     7  75 
3  50 to     725 
7 10  to     730 

$12  00to( 
11 00  to 

oooto 

80  00  to 
500  to 
875  to 
680  to 

>1250 
1150 
1000 
6000 
860 
640 
690 

111  50to| 
10  00  to 
700  to 
40  00  to 
600  to 
400  to 
650  to 

112  25 
1100 
1000 
0000 
850 
675 
675 

811  75to$12  25 
OOOto  1150 
7  00  to     825 
55 00 to  6500 
5  50  to     960 
3  25  to     525 
5  50  to     650 

611  25  to* 
925  to 
726  to 
85  00  to 
475  to 
325  to 
550  to 

1300 
1100 
900 
6000 
950 
625 
626 

640  to 

5  75 

540  to 

5  76 

560  to 

5  75 

636  to 

675 

575  to 

600 

550  to 

600 

526  to 

600 

480  to 

625 

600  to 

536 

4  76  to 

5  25 

460  to 

500 

450  to 

550 

450  to 

526 

425  to 

500 

465  to 

660 

460  to 

535 

475  to 

500 

400  to 

450 

425  to 

475 

400  to 

460 

400  to 

460 

866  to 

450 

326  to 

400 

800  to 

8  75 

800  to 

875 

325  to 

400 

800  to 

876 

800  to 

875 

260  to 

350 

226  to 

800 

300  to 

250 

150  to 

335 

200  to 

250 

200  to 

375 

175  to 

250 

8  76  to 
250  to 
435  to 

540 
4  75 
610 

360  to 
2  40  to 
450  to 

500 
450 
625 

850  to 
260  to 
526  to 

4  75 
525 
7  00 

825  to 
260  to 
490  to 

450 
4  75 
700 

825  to 
2  75  to 
525  to 

450 
500 
775 

825  to 
250  to 
450  to 

425 
425 
640 

3  25  to 
2  25  to 
500  to 

400 
450 
640 
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Product*. 


January. 


February. 


March. 


ApifL 


M*y. 


CUICAGO. 
Cattle: 
Extra  beeves . .  cental. 

C'hoioe  beeves do. . 

Good  to  medium  grades, 

cental 

^orto  common  grade* 

cental  

Veal  calves cental. 

Sheep. do.. 

Swine do.. 

gJJHT  LOOM. 

Cattle: 

Choice  natives.. cental. 

Fair  to  prime do.. 

Fair  to  good  batchers' 
steers sental. 

Common  to  good  stock 
steera eental. 

Oxen do.. 

Cows  and  beiieis.  .do . . 

Milch  oows head. 

Calves do.. 

Sheep  M. cental. 

Swine .do.. 

Horses: 

Good  pings head. 

Southern do.. 

Street*  rs do.. 

Fancy  driving do. . 

Heavy  draft do.. 

Mules: 

14  hands  high do.. 

144  hands  high....  do.. 

15  hands  high do.. 

154  hands  high....  do.. 

16  hands  high do.. 


$5 75 to  $625 

4  85 to  540 

3  75  to  4  65 

2  50 to  850 

3  60to  5  75 
3  50  to  5  50 
3  70  k)  525 


6  25 to     575 
4  25 to     520 


$5 75 to  $000 

5  00  to  550 

4  00  to  485 

2  60  to  385 
9  50  to  5  75 

3  50  to  550 

4  25  to  6  30 


5  25  to     5  60 
425to     520 


3  66 to     425      3 65 to     425 


225to  290 

3  00  to  8  40 

2  00  to  350 

15  00  to  45  00 

5  00  to  10  00 

2  25  to  550 

3  50  to  480 

20  00  to  4000 
75  00  to  110  00 
75  00  to  110  00 
90  00  to  170  00 
130  00  to  175  00 

75  00  to  80  00 
00  00  to  100  00 
100  00  to  110  00 
125  00  to  150  00 
150  00  to  176  00 


Cattle: 

Corn-fed  beeves .  cental . 

Grass-fed  beeves  .head. 

Milch  cows -do.. 

Calves do.. 

Sheep do.. 

Swine ....cental. 

Horses: 

Common  ping head 

Good  work do.. 

Sad  die  and  harness,  do. . 
Mul»s: 

Small  and  common. do. . 

Good  medium do.. 

Rice  cultnre do. . 

First-chuts do.. 

Coal,  cart,  and  heavy 
city  use head. 


3  50  to  450 
10  00  to  80  00 
2* 00 to  8500 
000  to  10  00 
2  00  to  350 
2  50 to  450 

60  00  to  1  tO  00 
110  00  to  150  00 
150  00  to  200  00 

75  00  to  125  00 
150  00  to  180  00 
120  00  to  160  00 
175  00  to  220  00 

210  00  to  240  00 


2  25  to  315 

3  00  to  3  40 
2  00  to  3  25 

20  00  to  4500 

6  00  to  10  00 

2  25 to  550 

5  10  to  5  60 

25 00 to  4000 
55  00 to  8500 
75  00  to  110  00 
00  00  to  170  00 
130  00  to  175  00 


$5  75  to  $6  60 

5  23  to  650 

4  25  to  500 

2  75  to  4  25 

3  50  to  5  75 
3  75  to  5  50 

5  15  to  6  60 


5  35  to  560 

4  25  to  5  20 

3  65 to  425 

2  50to  3  75 

3  00  to  4  00 
3  W)  to  4  00 

20  00  to  45  00 

5  00  to  10  00 
2  25 to  650 
5  15  to  615 

25 00 to  3500 
65  00  to  100  00 
80  00  to  115  00 
100  00  to  170  00 
130  00  to  175  00 


80  00  to  8500  W)  00  to  85  00 
00  00  to  95  00  )  90  00  to  100  00 
100  00  to  110  00  105  00  to  112  00 
125  00  to  150  00  115  00  to  150  00 
155  00  to  105  00  155  00  to  175  00 


3  50 to  450 

10  00  to  30  00 

25  00  to  75  00 

6  00  to  10  00 

2  00  to  400 

2  50  to  425 


2  50  to  5  50 

10  00  to  25  00 

25  00  to  7*00 

6  00  to  900 

2  00 to  500 

3  00  to  550 


$5  85  to  $6  35     $5  90  to  $*» 
5  60  to     5  75       5  50  to     575 


4  00 to  550 

3  25  to  4  50 

3  75  to  6  25 

4  00  to  8  00 
4  50 to  640 


5  40  to     575 

4  50  to     530 

3  75  to     4  60 

2  00  to     3  75 

3  00 to  400 
3  00  to     350 

20 00 to  4500 

5  00  to  1000 
2  50  to  600 
5  50  to  €15 

25 00 to  4000 
50 00 to  8500 
90  00  to  130  00 
100  00  to  170  00 
130  00  to  17500 

7000to  7500 
100  00  to  110  00 
110  00  to  120  00 
120  00  to  140  00 
150  00  to  176  00 


2  50  to  600 
10  00 to  2500 
25 00 to  7500 

6  50  to  10  00 

200W  600 

3  00  to  5  25 


4  80 to  544 

3  50 to  475 

3  50to  650 

4  75  to  «  m 

5  00  to  640 


6  50  to     615 
4  75  to     5  50, 


4  00  to     476 


300  to 
300  to 
250  to 

2oooto 

500  to 
025  to 
580  to 

60  00  to 
90  00  to 
SO  00  to 
100  00  to 
86  00  to 


S75 

400 
425 

4500 
1909 
566 

.»; 

80  60) 
11000  I 
120  00, 
200  00! 


ioo  oo  to  in  00 

110  00  to  125  00 
120  00  to  130  00 
130  60  to  140  00 
150  00  to  185  00 


2  50  to  550 

10  00  to  2509 

26  00  to  7509 

6  50  to  1090 

2  00 to  699 

3  00 to  559 


60  00  to  110  00  60  00  to  110  00  60  00  to  100  00  '  50  00  to  90  09 1 
110  00  to  150  00  110  00  to  150  00  90  00  to  145  00  s  90  00  to  140  09 
150  00  to  200  00  [150  00  to  200  00  .150  00  to  190  00  140  00  W 17509 » 

75  00  to  125  00  75  00  to  125  00  I  65  00  to  110  00  I  65  00  to  110  00 
150  00  to  180  00  150  00  to  180  00  125  00  to  150  00  140  00  to  155  00 
120  00  to  100  00  12000tol6000  lOOOOto  14000  110  00  to  HOW 
17500to22000  175  00  to  220  00  150  00  to  190  00  ,130  09  to  180  09 1 

21000to24000  210 00 to 240 00  ,190 00 to 225 00  ,195 00 to 200® 
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June. 


6800to  6620 

875to  606 

5  15  to  670 

3  50 to  600 

4  25 to  700 

6  00  to  600 
6  00  to  615 


6  10  to  6  30 
5  00  to  600 

4  90  to  525 

3  00 to  475 

3  00  to  400 
2  50  to  3  25 

20 00 to  4500 

4  00 to  800 
2  76  to  4  60 

5  46  to  615 

30 00 to  6000 
00  00  to  125-00 
100  00  to  185  00 
110  00  to  200  00 
100  08  to  275  00 


July. 


$6 00 to  8625 

6  75  to  5  86 

4  00 to  565 

3  25  to  4  50 

I  5o  to  700 

3  00  to  5  25 

4  50 to  625 


6  00  to     625 
5  00  to     600 


4  75  to     515 


August         September.       October.        November.      December. 


86 00 to  8885 

6  76  to  6  80 

476to  675 

3  00  to  400 

8  50  to  700 

8  00  to  4  75 

5  00  to  885 


6  00  to     625 
5  00  to     5  90 


4  75  to     515 


3  00  to  8  75      3  00  to  8  75 

3  00  to  400      3  00  to  400 

2  50 to  3251    2 00 to  4  00 

18  00  to  42  00    18  00  to  40  00 


4  00  to     800 
2  75  to     4  50 

5  70  to     6  20 


6  00  to  1000 
2  75  to  4  50 
6  00  to     700 


30  00 to  6000  30  00 to  5000 
50  00 to  0000  50  00 to  100  00 
80  00  to  120  00  80  00  to  120  00 
90  00  to  200  00!  90  00  to  140  00 
125  00  to  200  00  .115  00  to  200  00 

100 00 to  120 00  OOOOtolOOOO  OOOOtolOOOO 
110  69  to  125  00  110  00  to  125  00  110  00  to  125  00 
120  08  to  130  00  |125  00  to  135  00  !l25  00  to  135  00 
135  00  to  150  00  140  00  to  150  00  145  00  to  155  00 
150  00  to  190  00  130  00  to  200  00  130  00  to  200  00 


8600to  $635 

525to  660 

480to  475 

3  00  to  350 

8  50  to  650 

3  00  to  450 

6  00  to  700 


86 40 to  8875 

6  80  to  615 

875to  550 

2  75  to  350 
4  00  to  658 

3  25  to  425 
6  25  to  700 


6 15  to     645     6  25  to     675 
4  75  to     610     4  75  to     615 

375to     425     3  85  to     450 


$8  50to$686J 

6 00 to  630 

400to  575 

275to  400 

4  00  to  7  00 

3 00 to  500 

4  50  to  690 


8858to  8680 

5  65  to  610 

4  25  t<A  5  50 

2  75  to  885 

4  00  to  700 
2  50  to  615 

5  CO  to  650 


6  25  to     700  6  25  to  650 

4  75  to     615  475to  616 

i 

4 00 to  4751  4 00 to  475 


2  00  to  350,  2  00  to  350  2  00  to  350  2  00  to  275 

3 00  to  400  8 00  to  400  3 00 to  400  2 00  to  440 

200to  825  2  00  to  400  2  00  to  400  2  00  to  400 

15 00 to  8500  15 00 to  4000  16 00 to  4700  00 00 to  5500 

5  00  to  1000,  5  00  to  1000  5  00  Co  1000  50.)  to  1000 
225tO  400,  2 25 to  4*25  2 25 to  425j  8 00 to  500 

6  25  to  700  6  20  to  7  25  6  00  to  650  5  00  to  650 


50  00  to 
70  00  to 
7500  to 
80  00  to 
115  00  to 

!  90  00  to 
100  00  to 
110  00  to 
120  00  to 
110  00  to 


6000' 
90001 
11000, 
15000 
17500 

10000 
11000 
12000 
16000 
22500 


30 00 to  4000 
60 00 to  8500 
95  00  to  125  00 
85  00  to  160  00 
120  00  to  200  00 
I 
80 00 to  8500 
90  <K)  to  100  00 
100  00  to  115  00 
116  00  to  150  00 
100  00  to  200  00 


I 


35 00 to  4500 
GO 00 to  8000; 
90  00  to  120  00 
80  00  to  140  00, 
110  00  to  180  00 

80 00 to  8500 
90  00  to  105  00 
110  00  to  120  00 
125  00  to  150  00, 
110  00  to  200  00 


30 00 to  5000 
55 00 to  8500 
8600toll500 
100  00  to  175  00 
80  00  to  200  00 

75 00 to  8000 
90  00  to  100  00 
110  00  to  115  00 
125  00  to  140  00 
W0  00  to  200  00 


10 80 to  8508 
26 00 to  7600 
6  00  to  908 
2  00  to  500 
8  00  to    609 


10 00 to  3500 
25  00  to  75  00 
6  00  to  10  00 
150  to  400 
8  50  to     650 


60 00 to  0000  60 00 to  0000 
100  00  to  146  00  '  100  00  to  145  00 
150  00tol75  00  150  00  to  176  00 

60  00  to  100  00  i  CO  00  to  100  00 
180  00  to  150  00  ;  1 30  00  to  150  00 
100  00  to  130  00  100  00  to  130  00 


169  00  to  175  00 
17$  09  80200  00 


11  00  to  85  00 

25  00  to  78  00 

6  50  to  1000 

150  to  400 

3  50  k)  650 

60 00 to  9000 
100  00  to  145  00 
150  00  to  175  00 

60  00  to  100  00 
130  00  to  150  00 
100  00  to  130  00 
150  00  to  175  00 


150  00  to  175  00 

175O0to2O0  0o|l760Oto2O0OO 


7 00 to  3800     7 00 to  8800 

25 00 to  7500  25 00 to  7500 

5 00  to     900!    5 00  to  900 

150  to     300i    150  to  350 

3  50  to     600     3  50  to  600 

70  00  to  110  00;  70  00  to  110  00 
110  00  to  150  00*  1 10  00  to  180  00 
150  00  to  200  00 150  00  to  290  00 

8000tol2500  8000to  12500! 
150  00  to  175  00150  00  to  175  00 
125  00  to  150  00  125  00  to  1 50  00 
175  00  to  225  00;  175  00  to  225  00, 


8 00 to  4000     7 00 to  8500 

25 00 to  8000  2500to  8000 

6 00 to  lOOO;    5 00 to  000 

150  to  300,    150  to  300 

3  50  to  7  00,    5  OQ  to  700 


225  00  to  250 


(HM22S00to260O0p5 


70  00  to  11000 
110  00  to  150  00 
150  00  to  200  00 

80  00  to  125001 
150  00  to  175  00 
125  00  to  150  00 
,175  00  to  225  00, 


70  00  to  11000 
110  00  to  150  00 
150  00  to  200  00 

80  00  to  125  00 
150  00  toV  5  00 
125  00  to  150  00 
175  OX)  to  226  00 


09  to  260  09225  00  to  250  69 
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RAILBOAD  BUILDING. 

The  coD8traction  of  railroads  has  rendered  possible  the  rapid  settle- 
ment of  the  great  interior  areas  of  fertile  lands  which  mast  have  re- 
mained comparatively  uncultivated  bat  for  facilities  afforded  for  reach- 
ing the  markets  of  the  world. 

A  half  century  ago,  in  1831,  there  were  72  miles  of  railroads  built 
in  addition  to  the  23  miles  previously  in  operation.  In  the  following 
ten  years,  to  the  end  of  1841,  there  were  built  3,420  miles;  in  ten  years 
from  1842  to  1851  more  than  twice  as  much,  or  7,447  miles.  From  1852 
to  1861,  inclusive,  a  great  impetus  was  given  to  railroad  building,  coin- 
cident with  the  general  industrial  progress  of  the  country,  and  20,304 
miles  were  added  to  the  completed  mileage  of  railroads. 

A  lower  rate  of  progress  obtained  daring  the  war  period,  yet  by  the 
end  of  another  decade  28,997  miles  were  added;  and  in  the  ten  years, 
including  1881,  the  immense  advance  of  44,503  miles  was  contributed 
to  the  mileage  of  operative  roads. 

Mr.  Henry  N.  Poor,  the  authority  in  railroad  statistics,  makes  the 
aggregate  mileage  at  the  close  of  1881 104,813  miles,  of  which  more 
than  a  tenth  is  the  work  of  the  past  year. 

The  work  is  now  being  rapidly  pushed,  increasing  the  magnitude  of 
these  figures.  The  following  are  the  authorized  figures  illustrating  this 
progress,  which  is  also  represented  geographically  in  the  diagram: 


Year. 


f* 


Year. 


i 


Yew. 


1880... 
1831... 
1889... 
1888... 

1884... 
.1886... 
-1836... 
1887... 
1888... 
1880... 
1840... 
1841... 
1842... 


28 

05 

820 

880 

888 

1,088 

1,273 

1,407 

1,013 

2,302 

2,818 

8,685 

4,026 


72 
184 
161 
258 
465 
175 
224 
416 
888 
516 
717 
401 


1848... 
1844.. 

1845... 
1646... 
1847... 
1848... 
1840... 
I860.. 
1851.. 
1852.. 
1858.. 
1854.. 
1866.. 


4,877 
4,688 
4,080 
5,508 
6,006 
7,866 
0,021 
10,082 
12,008 
16,860 
16,720 
18,874 


160 

102 

256 

207 

668 

808 

1,880 

1,656 

1,061 

1,026 

2,452 

1,860 


1856. 
1857.. 
1858.. 
I860.. 
I860.. 
1861.. 
1862. 
1868.. 
1864.. 
1866.. 
1866. 
1867. 
1868., 


22,016 
24,608 
26,068 
28,780 
80,686 
81,286 
82,120 
88,170 
88,008 
85,085 
86,801 
80,260 
42,220 


8,647 

2,647 

2,465 

1,821 

1,846 

661 

884 

1,050 

738 

1,177 

1,742 

2,440 

2,070 


I860.. 

1876.. 

1871.. 

1872.. 

1878.. 

1874... 

1876. 

1876... 

1877.. 

1878.. 

1870.. 

1880.. 

1881.. 


4       44 

i    44 


88 

71 
78 


( 
C 

7( 

V  88 

H  ..'06 

'i  08 

89 

I  78 

%  07 

r.  7i 

II  is 


4,815 
8,070 
7.370 
8\878 
4,107 
2,105 
1.712 
2*712 
*S 

4.721 

T.174 

11,142 


THE  NEW  TOBK  OANAL  SYSTEM. 

This  great  work  of  internal  improvement,  which  has  been  such  a  boon 
to  the  farmers  of  Central  New  York  and  of  the  West,  has  carried  freight 
enough  to  load  about  half  a  million  trains  of  twenty  full  cars  each,  and 
is  now  annually  floating  to  market  the  equivalent  of  more  than  sixteen 
thousand  such  train  loads. 

A  record  of  the  movement  is  carefully  kept  and  audited  by  a  State 
officer,  which  shows  the  whole  number  of  tons  moved,  the  number  car- 
ried to  tide- water,  the  number  of  tons  of  through  freight  from  the  West 
to  tide-water,  and  the  number  received  from  points  in  the  State  of  New 
Xork.  A  summary  of  these  figures,  by  decades,  will  mass  the  results  to 
be  grasped  conveniently  by  the  understanding,  and  a  diagram  which 
accompanies  will  present  the  movement  of  forty-four  years  to  the  eye 
of  the  reader.  In  studying  these  figures  it  should  be  remembered  that 
the  tons  to  tide-water  from  the  Western  States  do  not  include  all  the 
freight  that  comes  from  the  West,  as  a  considerable  and  increasing  por- 
tion is  now  distributed  through  the  interior  of  New  York  and  New 
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England.  This  distribution  is  shown  by  subtracting  the  one  hundred 
million  tons  "to  tide- water"  from  the  grand  aggregate  of  one  hundred 
and  seventy-seven  millions  of  tons,  showing  that  43  per  cent,  of  all, 
most  of  it  from  States  west  of  New  York,  a  large  portion  as  far  west  as 
Illinois,  has  failed  to  reach  tide- water. 

The  freight  from  New  York  State,  as  the  figures  show,  is  much  less 
than  between  1840  and  I860,  from  the  increase  of  railroads  and  de- 
crease of  their  freight  rates.    The  increase  by  decades  is  as  follows: 


Years. 


Tons  moved. 


Tons  to  tide- 
water. 


Tons  to  tide- 
water from 
Western 
State*. 


Tons  from  New 
York. 


1837  to  1840.. 
1841  to  1850.. 
18*1  to  1860  .. 
1861  to  1870  .. 
1871  to  1880  .. 

Total .. 


5,356,060 

,  21,972,233 

88,430,730 

55,185,326 

56,200,026 


2,523,402 
12,682,475 
21,538,453 
81, 017, 012 
82,756,056 


410,277 

4, 824, 724 

11, 865, 320 

21,501,150 

21,080,740 


1,231,031 
5,132,682 
4,201,808 
2,414,072 
2,036,514 


177,248,890    100,510,108 


60,501,220 


15,036,402 


There  have  been  annual  fluctuations,  due  to  difference  in  quantity  of 
freight  to  be  carried,  and  still  more  to  the  inducements  offered  by  rail- 
foads  for  the  heavy  freight  that  is  the  staple  of  the  canal  trade;  but 
there  has  been  neither  progressive  advance  or  decline  in  quantity  for 
twenty  years.  The  annual  table  will  present  these  fluctuations,  and  the 
prior  progress  of  the  trade: 


Years. 

Tonsmored. 

Tons  to  tide- 
water. 

Tons  to  tide- 
water from 
Western 
8tates. 

Tons  from  How 
York. 

1837 

1,171,206 
1,833.011 

1,435.713 
1,41  A,  <>46 
1,521,601 
1,  236,  031 
1,  513,  430 

1,  816,  556 
1,077.666 

2,  m,  66-i 
2.  ?«!»,  &I0 

2,  796.  230 
2,K34,733 

3,  076,  617 

2,  582,  733 
»,  m,  441 

4,  247,  853 
4, 1(15,  fifll 
4.  022.  ti!7 
4.116,033 
3.m061 

3,  60-%  102 
3.731.6S4 
4,650,21* 

4,  507,  *35 
6,  r.os.  7*5 
6,557,602 
4,  BW.  041 
4,  720,  664 
5,775,290 
5, 63*,  325 
4V  442,  226 
6,1*50,080 

a,  m,  760 

ft,  467,    38 
6.  673.  370" 
6,  364,  713 
6, 804.  ,-38 
4,  (6ft,  058 
4, 172. 120 
4,  .■-...  963 
5,171.320 
5,362.372 
6,157,636 

611,781 
640.481 
602,128 
660.012 
774,334 
660,626 
886,861 
1,031.395 

1.  204,  *H3 
1,3*2,  :tl0 
1,744.  IMS 
lp  447.  905 
1,570.946 
3,  Gin,  863 
1,077,1*1 
2,234,*22 

2.  606,  707 
£  823,  743 
1,805,593 
2,1SH,4» 
1,617,187 

1,  085, 142 

2,123,  «n 

2,1*54,877 

2,  OHO.  144 

3,  iOfe  TOO 
3,  274.  727 
2.  W»,  257 

2.  730, 1*1 

3,  305,  607 
3,  020,  605  i 
3,  237,  140 
3.006,143 
3,  156,  301 
3ti05,«01^ 
3,  £47,  944 
3,376.640 

L  £81,11* 

2,  60*.  777 
2  426.182 

2,  Ofifi.  *12 

3,  GT.  101 
X  286. 170 

4,  067,  402 

56,225 

88,238 

121,671 

158,148 

224, 176 

221,477 

256,376 

806,025 

804,551 

506,608 

812,840 

650,154 

768,650 

773,858 

066,003 

1.T"  n78 

1,213,600 

1, 100.  S26 

1.  092,  *76 

1, 212.  am 

010,098 

1,  27Ti  100 

1,  016,  H34 

1,  80C,  SJ75 
2,1^,425 

2,  504.  m37 
2.  270, 252 
1.007,  136 
L  OrtJ.  1342 
2,2:15,716 

i  m  406 

2,'JI-.  '.'i2 
2,(r>     *8 

2,  276  308 
2,4:4.022 
2,527.  068 
2,206.  icH>4 
1, 476.  238 
1.402,768 
2,^10,(181 
2,461,(166 
2,  363.  818 
2r80l,':tt 

821,252 

1838 

886,016 
864-506 
800.167 
808,844 
258,672 
878,060 
400,416 

1889 

1841) 

1841 , 

1842 

1848 

1844 

1845 

656,030 

1846 

600,662 
618,412 
584,188 
408,068 

1847 

1848 

1849 

1850 

780, 817 
541,664 

1851 

1852 

602,721 

1863 

687,748 

1854 ; 

602,167 

183$ ....}.... 

827,880 

1856 

874,580 

1857 

1868 * 

1859 

107,201 
288,578 
414,600 

I860 

870,086 

1861 

201,184 

1882 

822,257 

1863 

38? 

1864 

1865 % 

174, 710 

1806 

887.048 

1867 

06,707 

1868 

168,850 

184J9 

820,121 

1870 

241, 751 

1871 

872,484 

1872 

814,388 

1873 

58,287 

1874 

868,603 

3875 

438,704 

1876 \ 

842,552 

1877 

287.027 

1878 

870.624 

1879 

182,784 

1880 

425,076 

Total 

177,243,300 

100,510,408 

60^501,220 

15,036,402 
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THE  DIVISION  A2TO  ITS  WOEK. 

The  province  of  agricultural  statistics  is  to  measure  the  productive 
resources  of  the  nation,  to  survey  its  crop  areas,  to  record  its  garnered 
products.  It  is  more — to  balance  the  production  and  consumption  of 
the  nations,  and  calculate  therefrom  the  oscillation  of  prices.  The  rel- 
ative profit  of  systems  of  culture,  the  profitable  distribution  of  individ- 
ual crop  areas,  can  best  be  shown  by  statistics;  questions  of  national 
economy  are  decided  by  appeal  to  statistical  investigation;  and  while 
the  plain  farmer  cannot  afford  to  decline  the  study  of  statistics,  the 
statesman  finds  it  the  most  essential  and  the  most  difficult  of  his  labors. 

With  a  range  through  the  entire  field  of  rural  effort,  and  of  science 
applied  to  agriculture,  the  ground  occupied  by  agricultural  statisties  is 
practically  measureless  and  the  demand  for  statistical  service  limitless. 
Hence  the  work  of  the  division  has  neither  cessation  nor  respite. 

General  and  special  statistics,  domestic  and  foreign,  national  and  in- 
ternational, are  required  for  use  of  officials  connected  with  the  legisla- 
tive and  executive  departments  of  the  government,  boards  of  agricult- 
ure, chambers  of  commeroe,  educational  institutions,  editors,  and  others 
in  representative  positions.  Much  service  of  this  tenor  is  constantly 
performed,  limited  only  by  practical  possibilities  and  the  endurance  erf 
a  small  corps  of  clerical  assistants. 

The  crop-reporting  work  of  this  division  covers  an  area  of  nearly 
200,000,000  acres  of  crops  harvested  by  the  hand  of  man,  and  includes  in 
cattle  industries  a  range  of  several  hundred  millions  more.  The  spirit 
of  the  age  demands  prompt,  frequent,  and  reasonably  accurate  reports 
of  these  vast  interests;  the  unreasoning  haste  of  greedy  impulsiveness 
demands  a  minute  census  weekly,  simultaneous  in  collection,  and  in- 
stantaneous in  consolidation  and  distribution.  The  tendency  of  Hie 
unthinking  public  is  to  statistical  pretense,  inaccuracy,  and  looseness 
of  statement.  It  will  be  the  aim  of  the  direction  of  this  service  to  ren- 
der it  thorough,  efficient,  and  reliable  in  results;  to  use  systematic  scien- 
tific methods;  to  reach  practical  and  exact  conclusions,  and  present 
them  conscientiously. 

To  this  end  the  Commissioner  of  Agriculture  has  obtained  an  in- 
creased appropriation  from  Congress;  and  among  the  means  adopted 
for  improvement  of  this  service  is  the  appointment  of  a  statistical  agent 
for  each  State  and  Territory,  to  act  as  head  of  a  State  corps  of  corre- 
spondents, as  a  lieutenant  of  the  statistician  in  directing  and  executing 
the  work  of  such  district.  Among  these  agents  ate  several  experienced 
officers  of  State  departments  or  boards  of  agriculture,  heretofore  in 
charge  of  a  State  corps  of  statistical  reporters  upon  precisely  the  same 
plan  in  operation  in  this  department.  Thus  duplication  of  work  is 
avoided,  discrepancies  are  harmonized,  results  are  verified,  avoiding  the 
confusion  of  a  double  series  of  reports,  and  securing  greater  accuracy 
and  higher  public  appreciation  of  the  value  of  the  results.  Unfortu- 
nately, there  are  few  States  that  have  an  organization  for  the  collection 
of  statistics,  and  in  the  others  it  becomes  necessary  to  select  agents  who 
have  not  been  educated  in  statistical  collection  by  such  experience; 
yet  there  are  persons  possessed  of  judgment  in  agricultural  affairs, 
capacity  for  organization,  a  taste  for  statistical  collection,  and  a  "  genius 
for  work,"  from  whom  to  select  these  agents,  in  the  expectation  of  de- 
veloping trained  and  skilled  assistants. 

This  improvement  in  our  statistical  machinery  has  been  put  in  op- 
eration, and  valuable  results  have  already  been  secured  in  different 
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directions.  It  is  realized,  however,  that  whatever  zeal  and  discretion 
may  plan  and  direct,  there  must  be  intelligent  and  permanent  local  cot- 
respondents — resident  farmers  rather  than  peripatetic  salesmen;  estab- 
lished land-holders,  instead  of  transient  tradesmen — otherwise  the  pre- 
sentation of  approximately  accurate  results  will  be  an  impossibility  and 
an  absurdity.  It  is  believed  that  with  the  judicious  assistance  of  these 
agents  an  efficient  organization  of  the  machinery  for  statistical  collec- 
tion may  be  perfected  and  steadily  maintained,  with  increasing  compe- 
tency and  higher  success. 

In  view  of  the  influence  of  foreign  demand  on  prices,  and  of  the  great 
volume  of  exportation  of  certain  products,  notably  of  grain  and  u  provis- 
ions,7' it  has  been  deemed  advisable,  necessary  even,  that  an  effort  should 
be  made  to  give  early  information  to  American  farmers  of  the  prospect- 
ive requirements  of  the  foreign  trade. 

For  this  purpose  an  agency  has  been  established  in  Europe,  in  charge 
of  Mr.  Edmund  J.  Moffat,  with  headquarters  at  London,  at  the  office  of 
the  consul-general.  He  arrived  there  at  the  close  of  the  harvest  season, 
and  has  already  vigorously  commenced  the  work  of  organization  through- 
out Europe,  with  the  co-operation  of  officers  of  the  State  Department 
and  our  diplomatic  service.  Much  is  expected  of  this  agency  in  the 
future  in  accurate  reports  of  crop  prospects,  valuable  statistical  ex- 
changes, and  miscellaneous  information  of  value  to  this  department  and 
the  agriculture  of  the  couutry. 

A  section  of  the  division  of  statistics  has  been  organized,  under  re- 
quirement of  Congress,  for  the  monthly  publication  of  freight  rates  of 
transportation.  The  changes  of  rates  on  principal  agricultural  products 
and  farmers'  supplies  have  been  given  for  all  the  through  east  and  west 
trunk  liues,  the  Pacific  roads,  and  great  north  and  south  railway  sys- 
tems, and  lake,  river,  and  coast  lines  of  steamers.  Not  only  the  through 
rates,  but  an  immense  array  of  local  rates  for  groups  of  minor  points 
in  all  parts  of  the  country,  have  been  accurately  presented.  Special 
rates  for  certain  products  sent  to  various  points,  including  live  stock, 
cotton,  rice,  &c,  have  been  promptly  published  for  the  information  of 
farmers  who  wish  to  seek  the  best  markets  and  forward  their  products 
with  an  intelligent  view  of  the  cost  of  shipment. 

The  organization  of  comprehensive  special  work  in  dairy  statistics 
has  also  been  commenced,  and  other  special  investigations  are  in^rog- 
ress. 

CEOPS  OF  THE  TEAS  1882. 

In  order  to  bring  the  results  of  work  in  the  division  of  statistics  up 
to  the  close  of  the  year  1882, 1  respectfully  present  the  following,  as 
supplementary  to  this  report,  which  includes  the  estimates  of  1881,  with 
investigations  of  the  early  months  of  the  present*  season. 

The  organization  of  the  corps  of  State  statistical  agents,  of  the 
European  statistical  agency  with  headquarters  in  the  office  of  the  con- 
sul-general at  London,  and  the  section  of  statistics  of  railroad  and 
steamboat  transportation  rates,  with  other  work  for  the  improvement 
of  the  service  of  the  division  in  other  respects,  are  presented  with  suf- 
ficient fullness  perhaps  in  the  preceding  pages. 

The  unusual  diminution  of  production  in  1881,  in  all  cereals  except 
oats,  in  potatoes,  in  cotton,  and  in  nearly  all  products  of  the  farm, 
caused  an  uneasy  feeling  during  the  untoward  and  unpromising  plant- 
ing season  of  the  present  year,  which  was  generally  late,  cold,  and  wet, 
preventing  work,  rendering  necessary  replanting,  and  stiffening  prices 
of  grains  and  meats.    The  farmers,  however,  did  not  for  a  moment  yield 
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to  despondency,  bat  redoubled  their  efforts,  and  with  the  aid  of  im- 
proved implements  accomplished  more  hard  work  than  was  ever  done 
in  the  same  period  in  the  United  States.  Bat  from  Jane  the  skies  were 
propitious,  rains  seasonable,  and  summer  heat  moderate  and  long  con- 
tinued, and  improvement  was  rapid  and  to  an  unusual  degree  uninter- 
rupted. There  were  some  exceptions,  notably  in  New  England,  New 
York,  and  New  Jersey,  where  an  injurious  drought,  extending  to  the 
highlands  and  mountains  from  the  sea-coast,  reduced  the  production  of 
nearly  all  crops.  Elsewhere,  in  the  great  agricultural  sections,  there 
was  less  loss,  whether  from  drought,  storms,  floods,  or  insects,  than  for 
many  years;  and  the  aggregate  result  is  a  rate  of  yield  generally  above 
the  average,  in  those  crops  which  mature  by  midsummer,  and  medium 
production  of  crops  requiring  longer  time  to  mature.  In  the  South  all 
crops  were  large,  because  the  lateness  of  the  spring  was  greatly  modi- 
fled  there,  and  for  all  the  cereals  and  vegetables  the  moisture  and  low 
temperature  of  the  spring  was  especially  favorable.  The  aggregate 
result  is  a  year  of  general  abundance. 

OOEN. 

This  is,  next  to  grass,  the  great  crop  of  the  country,  grown  every- 
where except  on  the  highest  elevations,  and  producing  an  aggregate  in 
comparison  with  which  all  the  maize  grown  in  the  remainder  of  the 
world  is  quite  insignificant.  Kansas  produces  more  than  Roumania, 
Ohio  more  than  Hungary,  Pennsylvania  more  than  France,  and  Michi- 
gan more  than  Italy.  Illinois  in  1879  produced  nearly  as  much  as  the 
average  crop  of  all  Europe.  The  United  States  will,  the  present  sea- 
son, quadruple  the  European  harvests.  The  area  in  maize  has  nearly 
doubled  since  1S70.  The  census  reported  the  crop  of  1869  at  760,944.549 
bushels.  The  estimated  annual  average  for  six  years,  from  1871  to 
1876,  inclusive,  slightly  exceeds  1,000,000,000  bushels;  for  the  last  six 
years  it  falls  but  little  short  of  1,500,000,000  bushels.  The  average 
consumption  for  twelve  years  is  about  1,150,000,000  bushels.  The  pres- 
ent requirement  is  about  1,400,000,000,  and  100,000,000  exceeds  the 
highest  figures  of  exportation.  But  there  is  so  much  coarse  material 
available,  as  substitutes  in  feeding,  that  the  absolutely  necessary  con- 
sumption is  difficult  to  fix.  The  yield  per  acre  for  twelve  years  has 
been  26  bushels,  rarely  rising  much  above  or  falling  below  that  figure, 
though  the  average  for  last  year  was  but  18.6  bushels,  the' lowest  ever 
recorded;  the  next  lowest,  20.7,  that  of  the  disastrous  year  1874. 

Thelossof  500,000,000  bushels  in  1881,  reducing  the  supply  300,000,000 
bushels  below  the  requirements  of  consumption  and  exportation,  sent 
up  prices  60  per  cent.,  and  produced  a  determination  to  secure  a  large 
crop  the  present  year.  The  lateness  of  the  spring,  rains  and  frosts  of 
April  and  May,  caused  consternation  for  a  time ;  but  replanting,  in  many 
instances  for  the  second  time,  resulted  in  some  increase  of  area.  July 
came,  with  the  plants  small  and  discolored  .from  frost  and  excess  of 
moisture,  but  improving.  To  show  the  condition  from  this  date,  the 
following  comparison  of  condition  with  the  census  year  is  made: 


Year. 

# 

July. 

August 

September. 

'October. 

X879. 

93 
85 

03 

83 

95 
83 

88 

1882 

81 
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With  this  statement  in  view,  it  is  obvious  at  a  glance  that  the  yield 
cannot  possibly  equal  that  of  1879.  As  it  was  said  in  the  September 
report,  "the  heavy  production  of  1879  and  1880  cannot  be  approached 
under  the  most  favorable  circumstances"  of  the  later  season;  not  very 
nearly — not  within  8  per  cent.,  or  more  than  one  hundred  million 
bushels.  The  estimates  of  yield  per  acre,  in  November,  following  these 
reports  of  condition,  made  an  average  of  between  24  and  25  bushels  per 
acre,  while  the  average  yield  of  1879  was  between  28  and  29. 

The  December  returns  make  direct  comparison  with  the  product  of 
last  year.  In  November  the  yield  per  acre  was  reported,  and  in  Octo- 
ber the  last  report  of  condition  of  the  growing  crops.  The  range  of 
variation  in  results  of  these  three  separate  tests  is  but  3  per  cent 
With  so  slight  a  difference,  the  tendency  of  more  accurate  information 
is  towards  reduction.  The  present  and  final  returns  aggregate  in  round 
numbers  1,625,000,000  bushels.  The  permanent  estimates  will  be  pub- 
lished after  analysis  of  all  records  of  area,  condition  and  production  of 
the  year,  and  conscientious  adjustment  of  all  possible  differences. 

There  is  also  much  reduction  in  quality  and  intrinsic  value  in  the 
Northwest  from  immaturity  and  inj ury  by  frost,  especially  in  Iowa.  The 
statistical  agent  of  that  State  expresses  the  opinion  that  it  will  take  three 
bushels  to  equal  the  value  of  two  bushels  of  good  corn. 

The  following  table  gives  the  production  of  1882,  by  States,  subject 
to  such  revision  as  the  more  thorough  comparison  of  returns  may  ren- 
der necessary: 


States, 


Maine 

Hew  Hampshire 
■  Vermont 
Massacbnsetts.. 
Bhode  Island ... 

Connecticut 

Hew  York 

New  Jersey  .... 
Pennsylvania)... 

Delaware 

Maryland 

Virginia 

Forth  Carolina . 
South  Carolina.. 

Georgia 

Florida 

Alabama 

MissuiBippi 

Louisiana 

Texas 

Arkansas 


Bushels. 


1* 

1. 

■k 

41, 
8, 
17, 
85, 
34, 
15, 
29, 
3, 
80, 
28, 
14, 
63, 
31, 


904,400 
870,700 
980,880 
287,200 
277,900 
155,800 
687,500 
942,800 
518,800 
986,600 
904,700 
904,000 
260,700 
856,200 
617,500 
708,900 
982,500 
283,600 
636  400 
416,800 
485,800 


States. 


Tennessee  — 
West  Virginia 

Kentuoky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin.... 
Minnesota.... 

Iowa 

Missouri  

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Territories.... 

Total.... 


Bushels. 


73, 
14, 
79, 
93, 
30, 
167, 
187, 
30, 
21, 
178, 
174, 
150, 


7, 


188,600 
927,000 
500,900 
319,200 
081,600 
484.300 
336,900 
201,600 
127,600 
4*7,600 
037,000 
452,600 
478,200 
790,900 
101,000 
11.700 
422,400 
500,000 


1,624,917,800 


WHEAT. 


The  consumption  of  the  present  year  (for  54,000,000  people)  requires 
260,000,000  bushels,  for  seed  57,000,000,  leaving  nearly  200,000,000  for 
exportation,  and  for  filling  the  severely  depleted  stocks  in  first  hands. 
Snch  surplus,  even  if  40,000,000  bushels,  in  view  of  the  exhaustion  of 
garner  and  local  stocks  at  the  end  of  the  commercial  year  in  August, 
would  be  less  than  that  of  two  years  ago,  and  would  not  depress  prices. 

The  five  preceding  crops  averaged  (as  estimated)  425,000,000  bushels 
per  annum;  the  distribution  of  five  years  has  averaged  429,000,000,  the 
20,000,000  difference  having  been  drawn  from  stocks  on  hand,  reducing 
the  surplus  of  1882  to  that  extent  in  comparison  with  the  surplus  of 
1877.     Of  this  distribution  145,000,000  has  been  exported  per  annum 
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in  wheat  and  flour,  51,000,000  was  used  for  seed,  and  233,000,000  con- 
sumed as  food. 

There  was  an  increase  of  area  in  the  Sooth,  where  scarcely  more  than 
a  tenth  of  the  entire  breadth  has  formerly  been  planted,  producing 
scarcely  one-twentieth  of  the  crop.  Intelligent  planters  there  realize  a 
necessity  for  a  home  supply  of  breadstuff;  for  years  they  have  talked, 
and  sometimes  slowly  acted  in  that  direction;  they  are  ** always  to  be 
blest"  with  diversity  and  abundance,  but  each  waits  for  bis  neighbor  to 
"diversify,"  while  he  puts  in  an  extra  acre  of  cotton  with  the  expecta- 
tion of  higher  prices. 

The  Atlantic  States  made  no  increase  in  area,  and  the  Western  winter- 
wheat  States  suffered  some  decrease,  as  did  also  the  spring- wheat  States. 
This  decline  is  largely  in  the  southern  counties  of  Wisconsin  and  Min- 
nesota, and  in  the  northeastern  districts  of  Iowa.  It  is  caused  by  the 
extension  of  dairying  and  stock  fanning  generally,  in  accordance  with 
an  inexorable  law  of  progress  in  agriculture,  which  compels  the  abandon- 
ment of  one-idea  cropping  upon  penalty  of  loss  of  profit 

There  was  general  exemption  froni  winter-killing,  and  the  promise  of  a 
a  good  crop  was  early  and  positive.  In  July  condition  of  winter-wheat 
averaged  104  and  spring-wheat  100.  The  October  returns  indicated  a 
yield  of  about  13}  bushels  per  acre,  which  has  been  rarely  exceeded, 
the  average  being  12  bushels,  and  that  of  last  year  about  10  bushels. 
The  preliminary  estimates  slightly  exceed  500,000,000  bushels. 


State* 


Bushels. 


State* 


Bushels. 


Maine 

Kew  Hampshire. 

Vermont 

Massachusetts.... 

Rhode  Island 

Connecticut 

Hew  York 

Kew  Jersey 

Pennsylvania .... 

Delaware , 

Maryland 

Virginia , 

North  Carolina... 
South  Carolina  .., 

Georgia , 

Florida 

Alabama , 

Mississippi , 

Louisiana , 

Texas , 

Arkansas 


612,100 
248,700 
878,000 
20,100 


18,600 

15,200 

W.700 

90,700 

90,600 

55,600 

11,400 

M.RO0  I 

20,000  i 

12,900 

600 

1,700,800 

250,100 

7,000 

4, 173, 700 

1,566,100 


Tennessee < 

West  Virginia.. 

Kentucky 

OMo..... 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri. 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Territories 

Total 


4971269 
4,854.88ft 
17,250,008 
45,453,6*8 
83,315.486 
45,461.808 
52.302,800 
80.145,408 
87,030,560 
25,487,208 
27,534,009 
33,248,008 
14.947,208 
34,546,608 
12,038.808 
49.400 
1,598,200 
16,000,000 


502,789,800 


OATS. 


This  crop  in  its  uses  is  so  allied  with  corn  that  the  low  yield  and  high 
price  of  maize  last  season  had  its  effect  npon  the  price  of  oats,  and  the 
increase  of  value  stimulated  in  turn  the  extension  of  area,  so  that  7 
per  cent,  was  added  to  the  breadth.  On  the  1st  of  June  the  condition 
of  the  crop  was  higher  than  in  any  previous  year  since  1868.  The  only 
cereal  crop  that  did  not  meet  with  disaster  last  year  was  exceedingly 
promisingat  the  commencement  of  the  present  season,  promising  another 
large  yield.  In  July  the  promise  was  still  good  of  more  than  an  aver- 
age crop.  There  were  some  reports  of  the  army- worm,  aphis,  and  small 
insects  at  the  roots  popularly  described  as  "midgets,"  in  Maryland  and 
Virginia.  The  army-worm  was  injurious  in  West  Virginia,  and  in  Mis- 
souri the  chinch-bug  appeared  in  some  force* 
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The  average  of  general  condition  kept  up  to  100  nntil  harvest,  t.  e., 
the  average  result,  though  varying  in  different  States,  equaled  in  the 
aggregate  a  full  yield  for  all.  This  has  happened  but  once  in  thirteen 
years,  in  1877,  when  the  average  yield  per  acre  was  31.6  bushels,  and 
the  average  value  only  29.2  cents  per  bushel,  the  lowest  price  for  thir- 
teen years  with  the  exception  of  1878,  when  with  another  crop  of  larger 
area  and  nearly  as  great  a  yield  per  acre,  and  a  large  surplus  from  1877, 
the  price  fell  to  24.6  cents  in  December. 

The  average  yield  from  1871  to  1881,  inclusive,  was  27.6  per  acre, 
about  a  bushel  more  than  the  average  yield  of  corn  for  the  same  period. 
The  average  price  on  the  first  of  December  has  averaged  36.1  cents  for 
the  same  term  of  years.  From  1875  to  1879  the  annual  average  was 
below  this  figure  on  account  of  good  yields  and  increase  of  area.  In 
1880  enlarged  demand  brought  the  average  to  36  cents,  and  in  1881  the 
scarcity  of  corn  advanced  it  to  46.4  cents.  With  a  large  corn  crop 
there  would  have  been  no  advance.  The  yield  per  acre  of  the  present 
crop  is  above  an  average  of  a  series  of  years,  and  the  product,  with 
increased  area,  is  the  largest  ever  harvested  in  this  country.  The  pre- 
liminary estimate  of  production  in  1882  is  as  follows : 


State*. 


Bubals. 


States. 


Boat  el*. 


Main© 

Hew  Hampshire . 

,  Vermont 

Maaaaehoaetta . .  • 
Rhode  Island.... 

Connecticut 

New  York 

New  Jersey 

Pennsylvania.... 

Delaware 

Maryland 

Virginia 

North  Carolina.. 
Sooth  Carolina  .. 

Georgia 

Flerida 

Alabama 

MiMimippi 

Louisiana 

Texas 

Arkansas 


1,776;  700 

1,090,000 

8,  446, 800 

708,000 

165,800 

1,048,800 

40.068,000 

8,808,800 

84, 721, 100 

391,800 

1,658,900 

3,661,400 

5,713,400 

4,430,100 

7,286,800 


3,904,900 
8,080,800 
627,800 
9,239,600 
8,181,600 


Tennessee.... 
West  Virginia 
Kentucky  .... 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin.... 
Minnesota..... 

Iowa 

Missouri , 

Kansas 

Nebraska 

California 

Oregon 

Nevada , 

Colorado , 

Territories  .... 

Total.... 


7, 

1, 

7, 

16, 

18, 

18, 

99, 

34, 

29, 

44, 

30, 

12, 

9, 

lt 

4, 

9. 


129,600 

678,400 
579, 400 
732,100 
067,000 
696,000 
141,000 
324,400 
700,000 
555,700 
073,500 
780,800 
417,600 
548,000 
433,500 
193,800 
902,000 
000,008 


476,666,700 


BAELBT. 


There  has  been  a  small  increase  of  area,  enlarging  to  breadth  slightly 
above  two  million  acres,  and  an  average  yield  has  been  obtained,  mak- 
ing a  crop  of  not  less  than  forty-five  million  bushels,  yet  the  supply 
does  not  suffice  for  home  consumption.  Though  a  small  export  trade 
is  carried  on,  the  importation  is  larger  by  millions  of  bushels.  The  per- 
centage of  the  supply  that  is  imported  is  greater  than  the  percentage 
of  any  cereal  product  exported,  wheat  only  excepted. 

The  average  yield  per  acre  of  barley  for  a  series  of  years  has  been 
found  to  be  twenty-two  bushels ;  it  was  greater  in  1871,  1873,  1878, 
1879,  and  1880,  and  leas  in  intervening  years,  lt  is  nearly  twenty -three 
the  present  year. 

California,  New  York,  and  Wisconsin  furnish  more  than  half  the 
acreage,  aud  with  Iowa,  Minnesota,  and  Nebraska  exceed  three-fourths* 
Very  little  is  grown  in  the  South,  usually,  and  the  increase  the  present 
year  is  very  small. 

It  is  a  noticeable  fact  that  the  only  cereal  of  which  the  United  State* 
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never  produces  a  supply  for  home  consumption  is  the  one  which  yields 
a  higher  value  per  acre  than  any  other.  The  average  yield  and  value 
per  acre  for  eleven  years,  from  1871  to  1881,  inclusive,  id  thus  compara- 
tively presented : 


Cereals. 


Yield 

Valxie 

per  acre. 

per  sera. 

B****- 

20.0 

$U» 

12.2 

1283 

27. 6 

•  » 

13.9 

10  Ot 

22.0 

10  14 

1C1 

11  ST 

Corn 

Wheat 

QaU 

Bye 

Barley 

Buckwheat . 


A  prominent  reason  for  the  higher  value  of  product  per  acre  is  the 
fact  that  the  cultivation  of  this  grain  is  confined  to  the  northern  sec- 
tion of  the  coup  try,  where  the  yields  of  all  cereals  are  higher.  It  is 
gjrown  mainly  in  the  fertile  and  improved  districts  of  New  York,  the 
rich  lands  of  the  Northwest,  and  in  California,  on  soils  generally  well 
adapted  to  the  crop.  From  recent  increase  of  area — the  breadth  having 
doubled  in  fifteen  yean* — it  would  appear  that  the  effort  to  keep  pace 
with  consumption  would  ultimately  succeed.  The  imports  are  received 
from  Canada,  being  grown  principally  near  the  State  of  New  York,  in 
which  one-third  of  the  beer  of  the  country  is  manufactured.  This  prox- 
imity to  the  place  of  manufacture  overbalance^  the  duty  on  the  grain. 
Barley  is  nearly  all  transported  by  rail  or  water,  bearing  charges  of 
transportation,  while  four-fifths  of  the  corn  and  oats  are  required  for 
home  consumption. 

POTATOES. 

The  reduction  of  the  supply  of  potatoes  in  1881,  amounting  to  about 
70,000,000  bushels,  and  the  unprecedented  prices  which  followed  such 
a  failure,  stimulated  the  effort  to  achieve  independence  of  foreign  grow- 
ers, who  received  nearly  five  million  dollars  for  a  quantity  (8,789,860 
bushels)  that  only  made  good  one-eighth  of  the  deficiency;  and  the 
result  was  naturally  an  increase  of  area  amounting  to  7  per  cent.  This 
crop  is  becoming  more  important  than  ever  before  in  the  South.  Pota- 
toes have  formerly  been  grown  very  sparingly,  in  gardens  only,  and 
used  for  a  few  days  or  weeks  in  the  spring  as  a  vegetable  of  positive 
rarity.  Their  use  has  increased  of  la^e,  and  their  shipment  North  as 
an  early  product  is  increasing  with  the  development  of  railroads  and 
the  tendency  to  "  trucking; "  but  it  is  a  lesson  that  has  been  well  learned 
that  garden  vegetables,  roots  and  the  small  grains,  all  products  which 
flourish  in  higher  latitudes,  must  be  grown  in  autumn,  in  winter,  or 
early  spring,  before  the  heats  of  summer  reach  their  greatest  elevation. 
So  potatoes  are  planted  on  the  Gulf  coast  in  December  or  January;  a 
little  further  north  at  a  somewhat  later  date,  adapting  the  time  of  ripeu- 
ing  to  the  close  of  the  season's  moderate  temperature.  But  there  has 
sprung  up  a  practice,  which  should  be  encouraged,  because  it  renders 
possible  a  winter  supply  for  the  masses,  promising  to  increase  immensely 
the  consumption  of  this  valuable  food  product  which  cannot  endure  the 
heats  of  summer.  This  practice  is  worthy  of  general  extension,  and  it 
should  give  the  Irish  potato  a  place  side  by  side  with  the  sweet  potato 
as  a  winter  food  for  every  day's  consumption.  It  is  by  late  summer 
planting  and  early  fall  growth,  ripening  before  frost   In  high  latitudes 
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and  elevations  there  h$s  been  some  difficulty  in  getting  an  autumn  crop 
fhily  matured.  By  making  two  crops,  one  in  winter  and  early  spring, 
the  other  in  the  autumn,  it  is  possible  to  have  a  continuous  supply,  and 
seed  potatoes  grown  at  home,  instead  of  being  brought  from  the  North 
as  formerly. 

The  crop  started  well,  and  in  July  its  condition  was  102.  The  great 
potato  regions  were  reported:  New  York.  98;  Ohio,  102;  Michigan,  99} 
Indiana,  lOfrj  Illinois,  104;  Iowa,  101.  On  the  first  of  August  the  av- 
erage was  101.  A  great  reduction  usually  occurs  in  August,  the  month 
of  droughts,  and  this  season  was  not  altogether  exceptional,  the  average 
of  condition  falling  to  92  in  September,  and  to  81  in  October. 

In  New  York  condition  declined  to  70,  and  ranged  70  to  85  in  New 
England,  the  result  of  drought  In  New  Jersey,  where  the  drought 
was  somewhat  less  severe,  it  was  82.  The  promise  continued  high  in 
the  Ohio  Valley  and  in  Michigan,  but  declined  somewhat  in  the  States 
of  Wisconsin,  Minnesota,  and  Iowa. 

Last  year  the  decline  in  August  was  from  92  to  70,  falling  to  6  on  the 
first  of  October,  the  yield  per  acre  foiling  to  53.5  bushels  per  acre,  the 
lowest  ever  recorded,  the  highest  being  110.5  in  1875,  and  the  average  of 
eleven  years  84.2  bushels  per  acre.  As  the  supply  governs  the  price, 
the  average  was,  of  course,  unprecedented,  being  90  cents  per  bushel 
in  December,  while  higher  prices,  ruled  for  a  portion  of  the  consumption 
remaining  at  a  later  date.  The  lowest  average  December  price  in  eleven 
years  was  38.9  cents  in  1875,  and  the  average  for  the  period  50.1  cents. 
The  average  value  per  acre,  for  the  same  period,  is  $47.08.  Small  as 
was  the  crop  last  year,  tfre  average  price  was  $48.63,  which  has  not 
been  exceeded  in  any  season  since  1874,  illustrating  the  fact  that  par- 
tial failure  of  a  crop  does  not  reduce  the  income  received  from  it. 
While  this  is  true  as  a  rule,  it  does  not  mitigate  the  hardship  of  indi- 
vidual losses,  which  are  distributed  among  the  careless  and  unskfllfhl 
farmers,  the  enterprising  cultivators  usually  getting  good  crops  and 
high  prices,  and  reaping  rewards  instead  of  suffering  damage. 

COTTON. 

In  1879  the  area  in  cotton  had  reached  14,480,000  acres,  by  census 
returns.  The  unofficial  estimate  of  the  undersigned,  after  a  series  of 
official  estimates,  from  1866  to  1877,  inclusive,  was  14,500,000  acres 
prior  to  the  census  tabulation.  The  following  are  his  offioial  estimates 
for  the  succeeding  three  years : 


State*. 


1883. 


Per 

cent 


Acre*. 


1881* 


Per 
cent 


Acres, 


Per 

cent 


▲ores. 


Virginia , 

North  Carolina 

South  Carolina , 

Georgia 

Honda , 

Alabama , 

Mississippi 

Louisiana 

Texas ... 

Arksjasas 

Tennessee 

Other  States  and  Territories 


43  AG 


107 
88 

88 
85 
88 

86 
85 
84 
106 
84 
87 
88 


81.885 
1,060,648 
1,687,344 
2,844,306 

280,403 
2.664.868 
2,233,844 

887,624 
2, 810, 113 
1,  U0, 790 

815, 780 
78,788 


108 
100 
108 
104 
102 
103 
104 
103 
108 
103 
103 
106 


57,880 
1,061,155 
1,818,888 
2,804,005 

288,032 
2,630.888 
2,361,228 

044.174 
2,876.208 
1,181,882 

840,080 
80,688 


118 

108 

112 

110 

105 

110 

108 

106 

114 

110  ! 

113 

110 


68,147 

878,537 
1,527,868 
2,878,851 

267,875 
2,663,086 
2.260.786 

816,674 
2,478,054 
1,147,274 

816,485 
78.761 


87.4  16,876,681 


104.8 


16,710,730 


U0 


15,860,618 
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The  increase  was  10  per  cent,  in  1880,  nearly  five  in  1881,  and  in 
the  present  year  a  small  decline  is  reported  in  every  State  except 
Texas,  the  largest  in  production,  and  Virginia,  one  of  the  smallest. 
The  overflew  on  the  Mississippi  caused  some  reduction  of  area,  and  in 
the  other  States  a  prevailing  conviction  that  cotton  had  become  com- 
paratively too  prominent  for  the  highest  profit  in  the  distribution  of 
crop  areas.  Wnile  this  conviction  appeared  to  be  general  among  intel- 
ligent growers,  the  old  habit  of  too  exclusive  cotton-growing  was  too 
strong  to  effect  much  reduction.  Similar  views  have  been  entertained 
less  generally  for  years,  with  a  constant  increase  of  cotton  area.  It  is 
therefore  not  surprising  that  the  reduction  is  only  2  or  3  per  cent. 

The  planting  season  was  not  favorable,  temperature  being  low  in 
April  and  May,  and  moisture  excessive,  causing  deficient  stands,  re- 
planting, slow  growth,  and  unthrifty  appearance.  With  such  condi- 
tions, the  aphis  nourishes  and  rust  appear*.  The  June  report  averaged 
the  lowest  condition  at  that  date  since  1874  The  July  report  showed 
decided  improvement,  with  condition  within  one  point  of  the  Jul?  av- 
erage of  18T7  and  1879,  but  not  equal  to  that  of  1880.  It  was  noticed 
that  there  was  an  entire  absence  of  unhealtbful  conditions.  The  plants 
were  uniformly  vigorous  and  thrifty,  rendering  possible  a  large  arop. 
with  a  continuance  of  fevering  weather,  whieh  fortunately  was  enjoyed 
in  a  high  degree,  so  that  the  August  return  was  94  against  91  in  August 
of  the  oensus  year.  In  September  92  was  reached,  the  same  as  in  1880, 
a  figure  higher  than  in  any  other  September  of  the  last  ten  years.  In 
October,  after  the  first  pieking,  when  the  effeeto  of  drought,  stoims, 
and  floods,  and  ravages  of  isseots  are  seen  and  calculated,  there  is 
almost  invariably  seen  a  reduction  in  averages  of  condition.  This  year 
the  average  was  88  against  M  in  1881,  84  in  I860,  and  81  in  1879. 
These  figures  give  a  good  idea  of  the  firuitfhlness  of  these  respective 
seasons  at  that  date,  though  the  ultimate  result  is  modified  by  three 
mouths  of  further  development  and  harvesting.  The  indications  of  Oo- 
tober  were  substantially  those  of  November  following,  when  the  yield 
per  acre  was  given  looking  to  a  crop  of  6,636,600  bides  of  460  pounds 
of  net  lint,  or  490  pounds  gross.  This  is  not  given  as  an  estimate  by 
the  Statistician,  but  as  the  result  of  the  returns  of  November  carefully 
revised  and  consolidated.  The  final  report,  showing  the  conclusion  of 
the  pick  i  ig  at  its  close,  is  not  yet  made.  The  figured  of  yield  per  acre 
make  the  following  aggregates; 


▲ores. 


Yield 
per 


Pounds  of 
lint 


Vfefftnt* 

Itorfb  Carolina 

Sosth  Carolina , 

Garcia 

Florida 

Alabama 

Htft»l6*ippi • 

Lonlrfana — 

Texas  

Arkansas 

T#nn»*fl«A , 

Iffesooii,  Indian  Territory,  &o. 

Total 


61,9** 

1,  OSS,  543 
1. 587, 244 
2, 844. 806 

300,402 
2,534.308 

2,  an  $44 

887,524 
2,810,11* 
U10.?K 

815,7* 
70.798 


10,276,091 


178 
180 
188 
162 
117 
160 
190 
2ftf 
240 
SSI 
170 
180 


187 


8,052,887,940 


The  serious  injury  justly  apprehended  from  lateness  and  vigor  of 
growth  did  not  occur.    Killing  frosts  were  everywhere  later  than  usual, 
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yet  loss  of  immature  bolls,  in  some  districts  estimated  at  10  per  cent, 
resulted  in  parts  of  North  Carolina,  Tennessee,  Arkansas,  and  North- 
ern Texas,  and  in  a  leas  degree  in  other  States  of  the  cotton  belt  In 
Northern  Mississippi  frost  was  reported  twenty  to  thirty  days  later 
than  in  average  years.  The  weather  has  been  generally  favorable  for 
picking ;  at  many  points  exceptionally  good.  The  reverse  has  been 
true  in  portions  of  Louisiana  and  Northern  Texas,  in  some  counties  of 
Arkansas,  and  other  parts  of  the  Southwest,  from  continued  wet 
weather.  Losses  from  the  boll-worm  continue  to  be  reported,  mainly 
west  of  the  Mississippi.  This  insect  has  probably  caused  aa  much 
damage  as  the  caterpillar  this  season. 

SUGAB  PBODUCTS. 

The  season  has  been  unusually  favorable  for  the  growth  and  matur- 
ing of  sugar  cane,  and  one  of  the  largest  crops  of  recent  years  is  as 
sured.  The  Department  returns  of  results  have  not  yet  been  received, 
as  it  is  yet  too  early  to  obtain  full  data  of  the  manufacture.  The  indi- 
cations, however,  favor  an  aggregate  of  the  Louisiana  crop  exceeding 
200,000  hogsheads  of  sugar,  probably  not  less  than  250.000,000  pounds. 

The  sorghum  experiment  has  resulted  the  present  season  in  the  pro- 
duction of  a  good  grade  of  sugar,  manufactured  at  an  apparent  profit, 
in  three  factories,  one  of  which  produced  319,000  pouuds,  and  in  experi- 
mental production  of  small  quantities  at  several  points  in  the  North- 
west.   The  aggregate  will  exceed  half  a  million  pounds. 

Beet  sugar  has  been  made  successfully  for  three  successive  seasons 
in  California,  at  one  factory.  The  Maine  factory,  which  was  in  opera- 
tion three  years,  producing  in  one  season  1,200,000  pounds,  and  in 
another  1;000,000  pounds,  was  obliged  to  suspend  operations  for  want  of 
beets,  which  farmers,  inexperienced  in  sugar-beet  culture,  thought  they 
could  not  afford  to  produce  at  the  prices,  viz,  $5  to  $6  per  ton,  the 
average  production  being  ten  tons  per  acre. 

The  season  has  been  favorable  for  the  production  of  a  good  quantity 
of  sorghum  sirup,  and  the  reports  concerning  quality  indicate  gradual 
improvement  in  the  methods  of  defecation  and  clarifying.  There  has 
been  a  marked  increase  in  area  in  some  sections  of  the  South  and  West. 

SEEDING  OF  WINTEB  GBAIN. 

The  returns  of  December  relative  to  winter  wheat  and  rye  show  a  very 
small  increase  of  area.  In  the  South  there  is  little  increase,  except  in 
Virginia,  North  Carolina,  and  Texas.  Kentucky  and  West  Virginia 
have  enlarged  their  area,  and  Kansas  has  made  some  increase. 

In  some  parts  of  the  Middle  States  the  autumn  was  somewhat  too  dry, 
but  the  crop  is  generally  in  good  condition.  It  is  looking  fairly  well 
throughout  the  South,  though  the  sowing  has  been  later  than  usual, 
in  parts  of  Texas  the  weather  has  been  too  dry,  and  the  pressure  for 
cotton  picking  has  been  an  obstruction  in  some  districts.  Condition  is 
good  throughout  the  West,  nearly  up  to  the  normal  standard  of  full 
vitality. 

The  Hessian  fly  attacked  earl^sown  wheat  in  Delaware.  The  fly  has 
injured  some  fields  in  the  Sbeuandoah  Valley  and  in  Southwest  Vir- 
ginia. Frequent  mention  is  made  of  similar  damage  in  Tenuessee  and 
Kentucky.  In  Ohio  such  reports  are  less  frequent,  yet  the  fly  has  made 
its  appearance  at  many  points.  In  Indiana,  Illinois,  Missouri,  and 
Kansas  early  sown  wheat  has  been  attacked,  but  the  injury  has  not  gen- 
erally been  severe,  and  is  nowhere  considered  irreparable. 
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In  the  more  Southern  States  seeding  was  not  completed  on  the  first 
of  December,  so  that  the  present  report  cannot  indicate  fully  the  com- 
parative area,  which  can  be  move  satisfactorily  shown  in  the  return  of 
next  April. 

CONCLUSION. 

The  estimates  of  various  minor  crops  of  1882  are  not  yet  completed, 
but  will  be  given  soon  in  a  special  report,  together  with  the  general 
estimates  of  area  and  local  values,  with  deductions  of  yield  per  acre, 
value  per  bushel,  per  acre,  &c 

The  comparative  numbers  and  value  of  the  different  farm  animals 
will  be  returned  in  January,  1883,  and  will  be  included  in  the  same 
report. 

J.  K.  DODGE. 

Statistician. 
Hon.  Geo.  B.  Lobing*, 

Commissioner. 
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DEPABTMENT  OF  AaEIOULTTJEE, 

Washington,  D.  (7.,  November  20, 1882. 
To  the  President: 

I  respectfully  submit  the  annual  report  of  the  Department  of  Agri- 
culture for  the  year  1882. 

During  the  past  season  the  work  of  the  department  has  been  vigor- 
ously prosecuted  on  the  line  laid  down  in  my  communication  of  Novem- 
ber 25, 1881.  I  have  made  personal  investigation  of  the  condition  of 
farming  in  most  of  the  grfeat  agricultural  States  of  the  Union,  and  have 
been  deeply  impressed  by  the  energy  and  skill  with  which  the  industry 
is  conducted  and  the  manifest  success  which  attends  it,  as  evinced  by 
the  prosperous  appearance  of  the  lands  and  homesteads  of  the  people. 
I  have  visited  as  many  of  the  agricultural  colleges  as  possible,  and  have 
endeavored  to  impress  upon  these  institutions  the  desire  of  the  depart- 
ment to  co-operate  with  them  in  their  efforts  to  diffuse  sound  practical 
information  throughout  the  country  for  the  benefit  of  those  who  are  en- 
gaged in  conducting  our  great  industrial  enterprises  and  developing 
the  enormous  wealth  of  our  resources.  And  whenever  on  object  of  im- 
portance connected  with  the  industry  which  this  department  represents 
has  presented  itself,  I  have  employed  competent  investigators  to  explore 
and  report.  The  liberally  increased  appropriations  made  at  the  last 
session  of  Congress  for  the  benefit  of  the  department  have  been  used  in 
such  a  manner  as  seemed  most  promotive  of  the  objects  which  that  body 
had  in  view,  and  the  expenditures  have  been  confined  strictly  to  the 
divisions  and  work  for  which  the  appropriations  were  specifically  made. 
Provision  has  been  made  for  the  care  and  protection  of  the  valuable 
collections  of  minerals,  ores,  woods,  and  agricultural  products  presented 
to  the  department  by  the  exhibitors  at  the  Atlanta  Exposition  of  1881, 
and  in  a  temporary  and  convenient  building  on  the  grounds  of  the  de- 
partment these  collections  have  been  admirably  arranged  for  easy  access 
by  those  who  desire  to  witness  the  producing  capacity  of  those  sections 
of  our  country  which  have  furnished  the  exhibits. 

A  new  building  is  nearly  completed  for  the  storing  and  distributing 
of  the  large  amount  of  seed  now  provided  by  Congress. 

677 
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The  success  -which  attended  the  conventions  held  at  the  department 
in  January,  1882,  has  induced  me  to  call  others  in  January,  1883,  to 
which  representatives  of  the  agricultural  colleges  and  societies  have 
beten  called  together  for  the  purpose  of  discussing  the  most  important 
points  relating  to  agricultural  education,  the  animal  industry  of  the 
United  States,  and  the  cotton  industry. 

I  have  received  through  the  State  Department  a  communication  from 
Hamburg,  requesting  this  country  to  unite  with  the  great  agricultural 
nations  of  Europe  in  an  exhibition  of  domestic  animals,  and  the  various 
methods  of  feeding  and  plans  for  shelter,  in  July,  1883,  which  I  trust 
will  receive  the  consideration  of  Congress. 

DIVISION  OF  GARDENS  AND  GROUNDS. 

The  number  of  plants  distributed  since  my  last  report  amounts  to 
about  70,000.  The  seeming  falling  off  in  numbers  from  those  of  recent 
years  is  due  to  the  reduction  of  the  number  of  tea  plants,  that  distribu- 
tion being  partly  met  with  plants  from  the  tea  nursery  in  South  Caro- 
lina. Compared  with  the  amount  of  appropriation  available  for  this 
particular  work,  the  number  of  plants  propagated  is  large,  and  as  they 
are  mainly  packed  so  as  to  be  sent  through*  the  mail,  a  considerable 
amount  of  labor  is  required.  About  4,500  packages,  averaging  15  plants 
to  each  package,  necessarily  involves  much  manipulation  in  their  prepar- 
ation for  the  post-ofllce. 

Attention  is  again  directed  to  the  necessity  of  establishing  branches 
of  this  division  in  semi  tropical  climates  for  the  more  extensive  propa- 
gation of  semi-tropical  plants.  The  demands  of  the  country  for  plants 
of  this  character  for  the  purposes  of  experimentation  are  constant  and 
persistent,  and  as  the  department  is  at  present  situated  in  regard  to 
facilities  and  encouragement  in  the  propagation  of  such  plants,  but 
little  of  essential  value  can  be  done. 

The  distribution  of  economic  plants  is  prosecuted  to  as  great  an  ex- 
tent as  the  capabilities  and  appropriations  for  this  particular  purpose 
will  admit  Efforts  towards  the  introduction  of  the  tea  plant  are 
vigorously  maintained.  The  tea  plantation  instituted  in  the  spring  of 
1881  is  progressing  favorably.  Several  acres  have  been  planted  and 
the  plants  are  making  a  satisfactory  growth,  so  that  in  the  course  of  a 
few  years  they  will  be  in  good  condition  to  fairly  test  the  question  of 
profitable  manufacture,  which  is,  in  foot,  the  only  point  now  awaiting 
consummation,  the  question  of  the  adaptability  of  climate  to  the  mere 
growth  of  the  plant  having  long  been  favorably  determined. 

BOTANICAL  DIVISION. 

The  work  of  the  botanical  division  has  been  steadily  pursued  through- 
out the  year.  Good  progress  has  been  made  in  preparing  and  mounting 
specimens  and  incorporating  them  in  their  proper  places  in  the  herb- 
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arium,  thereby  rendering  available  for  stud^and  censuHateon  a  large 
number  of  new  specimens. 

The  collection  has  been  largely  increased  during  the  past  year  by  the 
purchase  of  plants  from  Florida,  Arizona,  New  Mexico,  Texas,  and  the 
Pacific  slope,  and  a  few  from  other  points.  Several  packages  of  Arctic 
plants  have  been  received  through  the  Smithsonian  Institution,  and 
numerous  small  packages  from  various  persons,  part  as  donations,  part 
as  exchanges. 

Packages  of  plants  have  Men  sent  out  to  individuals  as  exchanges, 
also  to  persons  making  a  special  study  of  soiae  order  of  plants,  and  to 
institutions  of  learning.  The  work  of  describing  and  illustrating  our 
native  grasses  for  the  annual  report  has  We*  continued,  preference 
having  been  given  to  those  species  concerning  which  special  inquiries 
have  been  made  during  the  year  by  agriculturists  and  stock-raisers. 

Circulars  making  inquiries  concerning  the  various  species  of  grass 
relied  upon  for  hay  and  grazing  were  sent  to  the  Southern  States,  to  the 
Pacific  slope,  and  to  the  Territories.  Much  valuable  information  was 
obtained,  a  digest  of  which  is  given  in  the  annual  report. 

MICROSCOPICAL  DIVISION. 

During  the  past  year  the  work  of  the  division  has  been  of  the  usual 
varied  character.  Many  microscopical  examinations  have  been  made 
of  breadstuffs,  milk,  butter,  cheese,  sugar,  glucose,  oleomargarine,  food 
oils,  lard,  vegetable  fats,  &c,  and  in  seme  instances  new  methods  dis- 
covered for  the  detection  of  artificial  impurities  In  them. 

Investigations  have  been  instituted  to  discover,  if  possible,  the  pri- 
mary cause  of  what  is  known  as  pear-tree  blight,  so  destructive  to  the 
interest  of  orehardists  in  the  Northwest,  where  Rometimes  a  thousand 
valuable  pear  trees  are  destroyed  by  this  disease  in  a  single  orchard  in 
a  season.  A  large  collection  of  microscopic  sections  have  been  made 
and  mounted  to  illustrate  the  distinctive  peculiarities  of  different  species 
of  oaks.  These  investigations  have  a  special  commercial  and  botanical 
value. 

The  microscopist  has  also  made  investigation  for  several  divisions  of 
the  department,  and  in  some  instances  for  the  general  government* 
Correspondence  has  also  been  kept  up  with  eminent  European  micro- 
soopists  as  well  as  those  of  the  United  States,  and  specimens  having 
relation  to  the  work  of  this  division  exchanged. 

CHSMICAL   DIVISION. 

The  work  of  the  chemical  division  has  been  devoted  largely  to  investi- 
gating the  sugar-producing  qualities  of  sorghum,  beets,  and  other  plants, 
as  provided  for  by  Congress.  The  analyses  of  last  year  have  been  re- 
peated, aad  many  varieties  of  sorghum  raised  on  the  grounds  of  the 
department  have  been  subjected  to  careful  laboratory  examination. 
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The  laboratory  work  o7"l882  will  be  necessarily  extended  beyond  the 
time  fixed  for  the  issue  of  the  forthcoming  volume,  and  mast  therefore 
be  retained  for  a  future  publication.  Thirty-five  new  varieties  of  sorghum 
from  Natal,  India,  and  China  have  been  subjected  to  daily  examination, 
and  I  am  informed  by  the  chemist  of  the  department  that  preparation 
is  made  for  analyses  of  nineteen  varieties  of  bagasse,  four  varieties  of 
leaves,  twelve  varieties  of  juices,  twenty-five  varieties  of  sirups  from 
sorghum,  together  with  three  hundred  and  fifteen  vegetables,  fifty  speci- 
mens of  wheat,  and  twenty- five  of  soils,  during  the  immediate  foture. 

Fifty-four  miscellaneous  analyses,  including  minerals,  spring  and  well 
waters,  peats,  soils,  cereals,  shales,  kaolins,  fertilizers,  tanning  materials, 
waste  products  of  glucose  manufactories,  marls,  &a,  have  been  performed 
during  the  last  season,  and  several  hundred  determinations  of  water, 
nitrogen,  and  proximate  principles  have  already  been  made  on  the  veg- 
etable samples  enumerated,  and  an  increasing  amount  of  correspondence 
has  received  constant  attention. 

At  the  request  of  the  chemist  of  the  department,  I  submitted  the  sor- 
ghum analyses  and  work  of  his  division  to  the  National  Academy  of 
Sciences  on  the  30th  of  January  last  for  investigation  by  that  body.  A 
cotnmittee  appointed  for  that  purpose  entered  upon  their  work  with 
great  zeal  and  energy,  and  their  report,  which  was  laid  before  me,  was, 
on  July  21,  withdrawn  formally  by  the  secretary  of  the  academy,  "ibr 
such  action  as  the  academy  may  deem  necessary."  On  the  15th  of  No- 
vember current,  the  president  of  the  academy  presented  to  me  the  final 
report  of  that  institution,  a  long  and  elaborate  document,  containing  a 
review  of  the  history  of  the  sorghum  industry  for  twenty-five  years,  a 
statement  of  the  scientific  investigations  made  in  this  country  and  in 
Europe  into  the  quality  of  sorghum  andmakeas  sugar-producing  plants, 
a  careful  examination  of  the  chemical  work  of  the  department,  a  large 
volume  of  testimony  received  from  sugar  manufacturers,  and  certain 
suggestions  with  regard  to  future  investigations  and  the  work  of  the 
department.  This  report  is  evidently  the  result  of  infinite  care,  and 
has  been  subjected  to  careftd  revision,  and  I  trust  it  will  be  found  a 
valuable  text-book  for  those  engaged  in  the  sorghum  sugar  industry.  As 
a  review  of  the  successes  and  failures  whioh  have  attended  this  industry, 
it  is  invaluable.  As  a  guide  to  those  who  are  engaged  in  it,  it  contains 
all  the  important  results  that  have  thus  far  been  obtained  by  the  chemist 
in  his  laboratory  and  the  manufacturer  in  his  mill.  This  report,  together 
with  a  most  voluminous  appendix,  making  an  interesting  mass  of  matter 
far  too  large  to  be  inclosed  in  the  annual  volume  of  the  department  for 
this  year,  will  be  issued  at  an  early  day  as  a  special  publication. 

The  business  of  manufacturing  sugar  from  sorghum  at  the  depart- 
ment having  failed  in  1881,  and  having  furnished  discouragement  rather 
than  information  to  those  engaged  in  it,  I  have  called  upon  the  sorghum 
manufacturers  themselves  for  such  information  as  they  could  furnish  in 
an  accurate  manner,  for  the  benefit  of  the  industry  they  represent    I 
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have  also  made  the  same  request  of  the  manufacturers  of  sugar  from 
beets.  I  have  received  assurances  from  nearly  a  hundred  manufacturers 
that  they  will  contribute  to  this  work,  and  I  feel  confident  that  I  shall 
in  this  way  receive  a  great  amount  of  valuable  information. 

I  have  endeavored  from  the  beginning  of  my  connection  with  the 
department  so  to  conduct  the  work  performed  here  as  a  part  of  that 
interesting  investigation  into  the  value  of  sorghum  now  going  on  in  the 
field  of  the  farmer,  and  the  mill  of  the  manufacturer,  and  the  laboratory 
of  the  chemist,  as  to  secure  for  what  appears  to  be  a  growing  industry 
all  the  information  which  unprejudiced  science  and  the  best  practical 
skill  can  provide;  and  I  trust  the  knowledge  I  have  gathered  will,  when 
published,  be  found  to  be  of  value. 

ENTOMOLOGICAL  DIVISION. 

The  work  of  the  entomological  division  has  progressed  satisfactorily 
during  the  year.  The  report  of  the  entomologist  includes  observations 
on  many  insects  that  have  attracted  attention  during  the  year,  while 
special  study  has  been  given  to  those  affecting  the  principal  staples. 
Yet  the  observations  on  these  form  but  a  small  part  of  the  work  of  the 
division,  since  unpublished  notes  of  observations  and  experiments  have 
been  made  on  590  different  species  more  or  less  injurious,  and  about 
which  little  or  nothing  was  hitherto  known,  while  many  additions  have 
been  made  to  our  knowledge  of  the  habits  of  species  that  had  previ- 
ously been  but  partly  studied. 

The  chief  staples  have  during  the  year  suffered  comparatively  little, 
as  a  rule,  from  destructive  insects,  let  many  serious  complaints  have 
come  from  several  sections,  and  the  entomologist  has  given  particular 
attention  to  such,  visiting  the  localities  that  suffered  either  personally 
or  by  proxy. 

The  aggregate  damage  done  to  our  products  by  injurious  insects  is 
enormous,  and  few  fields  of  inquiry  promise  more  substantial  and  prac- 
tical results  than  systematic  and  intelligent  investigation  into  the  habits 
of  these  tiny  marauders,  and  the  best  means  of  counteracting  their 
ravages.  .  As  an  evidence  of  the  interest  in  and  appreciation  of  the 
work  which  the  department  is  doing  in  this  field,  some  2,500  letters  of 
inquiry  have  been  received  during  the  year,  most  of  them  requiring 
full  replies.  This  correspondence  consumes  a  large  share  of  the  time 
of  the  entomologist  and  his  assistants. 

The  United  States  Entomological  Commission  has  ended  its  field 
work  and  has  well-nigh  completed  its  office  work.  The  third  report  of 
the  Commission  has  been  finished  and  placed  in  the  printer's  hands, 
and  the  fourth,  which  is  a  revised  edition  of  Dr.  Riley's  report  on  the 
cotton  worm,  has  been  delayed  so  as  to  include  the  practical  results  ob- 
tained during  the  present  year.  The  fifth,  which  is  a  revised  edition  of 
Dr.  Packard's  report  on  the  insects  affecting  forest  trees,  is  in  course  of 
preparation. 
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In  addition  to  the  above  document*  several  bulletins  on  important 
insects  are  being  prepared,  as  also  a  bibliography  of  economic  ento- 
mology, and  a  special  report  on  the  insect  diseases  affecting  the  orange. 
Special  agents  under  the  direction  of  the  entomologist  have  been  en- 
gaged in  several  widely  separated  parts  of  the  country  making  ob- 
servations and  experiments  on  species  affecting  the  orange  and  the 
cotton  interests ;  while  a  party  has  explored  the  northwest  regions  of 
the  United  States  and  British  America  with  a  view  of  obtaining  data 
in  reference  to  that  scourge  of  the  West,  the  Rocky  Mountain  locust. 

The  course  of  exploration  was  through  Dakota  and  Montana  to  Foci 
McLeod  and  back  down  the  South  Saskatchewan  via.  Winnepeg — the 
object  being  to  depart  from  beaten  routes  and  to  make  excursions,  by 
the  way,  into  the  great  plains.  The  results  of  the  journey  warrant  the 
conclusion  that  the  destructive  insect  is  yet  in  altogether  insufficient 
numbers  in  these,  its  native  haunts,  to  threaten  any  serious  migration* 
or  injury  to  crops  in  the  more  fertile  States  to  the  southeast. 

Dr.  Riley  has  for  some  years  past  made  it  a  point  to  endeavor  to 
collect  suoh  data  as  would  warrant  anticipation  of  locust  injury  or  im- 
munity, and  the  anticipations,  as  set  forth  on  repeated  occasions,  hare 
been  verified  in  a  remarkable  degree. 

The  farmers  of  the  West  have,  therefore,  so  far  as  the  data  obtained 
warrant  an  opinion,  the  pleasing  assurance  that  their  crops  will  not 
be  ravaged  by  locusts  in  1883. 

The  army  worm  appeared  in  injurious  numbers  in  several  of  the 
Atlantic  States,  and  its  advent  the  present  year  was  also  anticipated 
by  the  entomologist,  who  endeavored,  through  the  columns  of  the  agri- 
cultural press,  to  prepare  farmers  for  the  visitation.  In  like  manner 
timely  information  in  reference  to  the  cotton  worm  was  disseminated 
among  the  planters  of  the  overflowed  districts  of  the  Mississippi  Valley 
in  anticipation  of  possible  injury,  and  the  subsequent  immunity  from 
injury  was  no  doubt  largely  due  to  the  preparation  for  meeting  the  evil 
in  its  incipiency  which  planters  in  consequence  made.  Important  im- 
provements in  the  machinery  used  in  poisoning  this  insect  have  been 
made,  and  the  interesting  and  mooted  question  as  to  whether  or  not 
the  parent  of  the  worm  survives  throughout  the  year  within  the  limits 
of  the  United  States  has  been  definitely  settled  in  the  affirmative. 

Among  other  subjects  worthy  of  mention  in  connection  with  the  ento- 
mological division  is  the  introduction  and  cultivation  of  the  pyrethrums, 
which  are  known  to  have  such  great  value  as  insect  destroyers,  and  the 
powder  from  which  is  variously  sold  under  the  names  of  "  Persian  In- 
sect Powder,"  "Bubac!^  &c.  The  entomologist  has  ascertained  by 
experiment  that  preparations  of  this  plant  may  be  used  successfully  in 
the  field  against  several  of  our  worst  insect  pests,  and  its  aultivation 
oyer  as  wide  an  area  as  possible  is,  consequently,  most  desirable.  A 
circular  giving  information  about  the  two  species  having  this  virtue  was 
/  accordingly  sent  out,  with  seed  that  had  been  imported  from  Russia  and 
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the  Caucasus.  The  experience  so  far  had  by  the  recipients  of  the  seed 
is,  on  the  whole,  most  encouraging,  as  is  also  that  had  at  Washington, 
where  plants  of  both  species,  grown  from  seed  sown  in  the  fall  of  1880 
and  spring  of  1881,  flowered  profusely  and  gave  a  powder  equal  in  its 
insecticide  qualities  to  any  previously  tested. 

DISTRIBUTION  OF  SEEDS. 

Tabulated  statement  showing  the  quantity  and  kind  of  seeds  issued  from  the  seed  division, 
Department  of  Agriculture,  under  special  appropriation  act  of  Congress  passed  April  11, 
1882,  of  $20,000  for  the  flooded  diitricts  south. 

DESCRIPTION  OF  SEEDS. 

Packages. 

Vegetables 414,886 

Field  corn 48,644 

Field  pease 26,957 

Field  beans... 3,964 

Field  millet 14,348 

Field  eetton 169 


Grand  total 503,968 


RECAPITULATE. 

Senators  and  Members  of  Congress 1,068,479 

State  agricultural  societies 7,688 

Statistical  correspondents 269,177 

Special  appropriation 506,958 

Miscellaneous  applicants 552,274 


Grand  totals 2,396,476 

Tabulated  statement  showing  the  quantity  and  kind  of  seeds  issued  from  the  seed  division, 
Department  of  Agriculture,  under  the  general  and  special  appropriation  acts  of  Congress 
from  July  1, 18dl,  to  June  30,  1882,  inclusive. 
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Tabulated  statement  ekowktg  ike  quantity  and  hind  of  eeeie  itemed  from  the  seed 
Department  of  Agriculture    Contianed. 
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8 

2 

48 
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10,995 

8,533 


44 

1.1 


Hi 


20,267 
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28,067 


169 


10,108 
48 

12 

19 


70,798 

*99* 

29,987 


90,773 


1,058,479 


7,688 


289,177 


608,968 


662,274 


2,808,1* 


DISEASES   OF  DOMESTIC  ANIMALS.— WORK  OF   THE  VETERINARY  DI- 
VISION. 

The  failure  of  the  corn  and  hay  crops  last  year  resulted  in  the  loss, 
during  the  following  winter  months,  of  large  numbers  of  form  animals. 
Since  the  opening  of  spring  and  the  reappearance  of  grass,  however,  the 
past  season  has  been  an  exceptionally  favorable  one  for  all  classes  of 
domestic  animals.  If  we  except  Texas  fever  of  cattle,  no  widespread 
epidemic  has  prevailed  among  any  class,  and  the  aggregate  loss  from 
disease  will  be  less  than  in  many  former  years. 

Contagious  pleuro-pneumonia  still  prevails  among  cattle  in  the  Statee 
heretofore  infected,  but  the  area  of  the  infested  territory  does  not  seem 
to  have  been  extended  during  the  year. 
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An  outbreak  of  disease  occurred  in  a  large  herd  of  cattle  in  Oulpeper 
County,  Virginia,  in  October  last.  It  was  thought  to  be  Texas  fever, 
and  Dr.  Miller,  a  competent  veterinarian,  was  directed  by  the  depart- 
ment to  visit  the  locality  of  the  outbreak  and  afford  such  relief  as  was 
in  his  power.  On  his  arrival  he  found  but  two  animals  remaining  on 
the  place,  and  they  were  reported  as  being  in  a  healthy  condition. 

A  number  of  cattle  had  died,  and  in  order  to  protect  himself  from 
farther  loss  the  owner  had  shipped  all  those  that  showed  no  evidences 
of  disease  to  the  Baltimore  cattle  market. 

From  all  the  information  the  inspector  of  the  department  was  able  to 
glean  respecting  the  symptoms  of  the  malady  and  post  mortem  appear- 
ances of  the  animals,  he  was  led  to  believe  that  the  disease  was  conta- 
gious pleuropneumonia,  or  lung  plague.  However,  as  he  saw  no  sick 
animals  and  had  no  opportunity  of  making  a  post  mortem  examination 
himself,  the  identity  of  the  disease  must  remain  in  doubt 

A  number  of  both  acute  and  chronic  cases  of  lung  plague  were  found 
by  the  inspectors  of  the  department  during  their  examinations  of  the 
past  season  in  the  States  of  New  Jersey  and  Maryland.  In  the  early 
part  of  the  season  a  few  cases  were  reported  from  Pennsylvania,  caused 
by  the  importation  of  diseased  or  infected  cattle  from  Maryland. 

Texas  fever  of  cattle  prevailed  over  a  wider  extent  of  country  during 
the  season  just  closed  than  for  many  years.  But  few  of  the  northern  and 
border  States  escaped  its  ravages.  The  department  sent  members  of  the 
veterinary  corps  to  a  number  of  localities  in  Virginia,  West  Virginia,  Ohio, 
Illinois,  and  Kansas,  where  the  disease  was  reported  as  prevailing  in  a 
most  destructive  form,  for  the  purpose  of  instituting  such  precautionary 
and  preventive  measures  as  would  most  quickly  suppress  the  malady  by 
preventing  its  farther  extension.  In  addition  to  this  the  department 
issued  special  report  No.  50,  which  it  widely  distributed  among  the 
farmers  and  stock-raisers  where  southern  cattle  are  usually  grazed  dur- 
ing the  summer  and  fall  months.  This  monograph  contained,  in  addi- 
tion to  the  report  of  Dr.  W.  B.  B.  Miller,  a  valuable  paper  from  the  pen  of 
Dr.  D.  B.  Salmon  on  the  best  means  for  controlling  the  contagion  by  the 
prevention  of  its  further  extension. 

In  addition  to  investigations  of  sporadic  outbreaks  of  disease  in  widely 
separated  localities,  those  employed  by  the  veterinary  division  have  con- 
tinued the  investigation  of  fowl  cholera,  swine  plague,  Texas  fever  of 
cattle,  and  a  number  of  contagious  diseases  incident  to  sheep,  with  a 
view  to  determining  their  cause  and  the  discovery  of  a  remedy  or  pre- 
ventive for  the  same.  Dr.  Detmers  has  spent  the  greater  part  of  the 
year  in  Texas  in  the  study  of  the  peculiar  fever  which  seems  to  have  its 
home  in  the  bodies  of  cattle  raised  in  that  State,  and  of  some  of  the  more 
destructive  contagious  diseases  that  yearly  destroy  thousands  of  sheep 
in  the  extensive  ranges  of  the  South  and  Southwest.  The  experiments 
with  contagious  diseases  generally  are  of  a  very  delicate  nature,  and 
the  results  sought  necessarily  of  slow  attainment.    This  seems  especially 
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the  case  with  Texas  fever  of  cattle,  but  as  the  end  sought  is  one  of  such 
great  importance  to  the  future  cattle  interests  of  the  country,  the  small 
sum  annually  expended  in  efforts  to  discover  the  true  virus  of  the  md* 
ady  will  be  considered  of  no  consequence  in  comparison  to  the  great 
benefits  which  must  result  should  these  efforts  eventually  be  crowned 
with  success. 

While  Dr.  Salmon  has  been  studying  the  nature  of  the  contagious 
and  infectious  diseases  which  are  so  fatal  to  the  various  species  of  live 
stock  in  the  different  parts  of  the  country,  in  order  that  we  m^y  know  ex- 
actly what  causes  them,  how  this  cause  is  distributed  from  place  to 
place,  and  what  are  the  most  efficient  and  practical  means  of  destroying 
i^  be  has  had  another  and  equally  important  object  in  view. 

It  is  now  certain  that  with  most  of  these  diaeasesi&e  living  animal 
may  be  brought  into  a  condition  to  completely  resist  the  effects  which 
usually  follow  exposure  to  the  virus;  that,  strange  as  it  may  appear, 
animals  may  be  rendered  perfectly  safe  though  they  are  exposed  on 
every  side  to  the  germs  of  our  most  fatal  diseases. 

From  the  first  he  has  been  endeavoring  to  perfect  the  means  of  ob- 
taining this  desirable  result,  and  although  the  investigation  has  been 
an  extremely  difficult  one,  some  very  satisfactory  discoveries  have  been 
made.  A  new  and  very  practical  method  of  lessening  the  effects  of  the 
most  virulent  virus  has  been  developed,  whioh  is  very  manageable  with 
chicken  cholera,  and  whioh  it  is  believed  is  applicable  to  other  diseases. 

Inoculation  with  such  attenuated  virus  is  only  followed  by  a  slight 
local  irritation,  and  when  this  subsides  the  individual  is  found  to  hare 
acquired  a  very  complete  degree  of  insusceptibility.  As  soon  as  the 
details  concerning  this  are  worked  out  it  will  be  possible  to  furnish 
vaccine  from  the  department  with  which  the  farmer  in  different  parte 
of  the  country  can  protect  his  animals  from,  certainly,  a  number  of  the 
plagues  which  are  now  so  destructive,  and  it  is  hoped  that  this  will  be 
true  of  all  the  important  ones. 

The  experiments  with  Texas  or  Spanish  fever  of  cattle  seem  to  have 
demonstrated  very  conclusively  that  this  disease  may  be  successfully 
inoculated  by  using  material  obtained  from  the  spleen  of  sick  cattle.  A 
peculiar  micrococcus  has  been  found  in  this  material  and  cultivated  out- 
side of  the  body,  but  in  such  cultivations  it  loses  its  virulence.  Exper- 
iments will  soon  be  undertaken  to  learn  the  reason  of  this,  and  to  dis- 
cover, if  possible,  a  vaccine  that  will  protect  the  cattle  exposed  to 
infected  pastures.  The  investigations  of  the  year  have  shown  that  a 
large  part  of  the  State  of  Virginia  is  permanently  infected  with  this  dis- 
ease, and  that  cattle  from  this  district  are  as  dangerous  as  those  from 
Texas.  It  was  ignorance  of  this  fact  that  led  to  the  enormous  losses  of 
cattle  ip  that  State  during  the  past  summer. 

The  extension  of  the  territory  permanently  infected  by  this  plague,  a 
fi^ct  first  established  by  the  investigations  of  this  department,  has  been 
abundantly  confirmed;  the  border  line  of  the  dangeron*  district  is  ad- 


REPORT  OF  THE  COMMISSIONER  OP  AGRICULTURE,  1888.     687 

vancing  across  the  previously  healthy  country  at  the  rate  of  from  one 
to  four  miles  per  annum. 

*  Notwithstanding  the  importance  of  this  fact  the  people  most  directly 
interested  have  scarcely  suspected  it,  and  much  less  have  they  attempted 
any  effective  means  to  check  such  extension.  It  is  believed  that  the 
investigations  now  in  progress  will  clearly  outline  this  district  and  will 
furnish  sufficient  data  bearing  upon  other  points  of  the  question  to  en- 
able the  interested  States  to  make  intelligent  and  effective  laws  for 

\  holding  this  dangerous  plague  in  check  until  we  learn  sufficient  in  re- 
gard to  its  nature  to  enable  us  to  attempt  its  extermination  with  some 
hope  of  success. 

What  has  been  discovered  by  the  investigation  of  this  disease  cannot 
fail  to  be  of  the  g^atest  value,  not  only  to  the  aflbtted  district  but  to 
the  country  at  large,  it  has  been  generally  supposed  that  the  only  cattle 
capable  oi  infecting  northern  pastures- were  those  from  the  neighbor- 
hood of  our  South  Atlantic  and  Gulf  coasts  from  South  Carolina  to 

'•Texas;  but  it  is  shown  that  this  dangerous  district  has  advanced  until 
it  includes  nearly  all  of  North  Carolina  east  of  the  Blue  Ridge,  and  has 
even  crossed  the  James  River  in  Virginia. 
It  has  never  heretofore  been  doubted  that  the  contagion  of  Texas 

«  fever  was  destroyed  by  frost  and  could  not  survive  the  winter  in  sections 

:  where  freezing  weather  occurred;  but  it  is  now  demonstrated  that  this 
view  is  incorrect,  that  in  many  parts  of  the  infected  district  it  resists 

I  severe  winters,  and  that  as  it  advances  northward  thi9  power  of  resist- 

;  ance  is  gradually  increased. 

.  These  extremely  important  facts  show  the  necessity  of  continuing'this 
investigation  until  we  have  acquired  the  means  of  controlling,  if  not  of 
exterminating,  the  contagious  diseases  which  are  on  the  increase  among 
our  animals,  and  which  threaten  to  destroy  the  great  advantage  which 
the  farmers  of  this  country  have  heretofore  enjoyed  in  the  live-stock 
industry.  Detailed  reports  of  the  results  of  the  work  undertaken  and 
prosecuted  during  the  year  will  be  submitted  hereafter. 

The  call  upon  the  department  for  veterinary  investigation,  during  the 
year  1882,  has  been  very  great.  The  sudden  and  unaccountable  out- 
break of  disease  among  domestic  animals  has  been  a  matter  of  great 
anxiety  in  many  portions  of  the  country.  As  the  number  of  our  cattle, 
horses,  sheep,  and  swine  increases,  the  outbreak  of  contagious  diseases 
lalso  increases.  The  annual  disturbances,  moreover,  incident  to  the  work 
and  confinement  to  which  all  classes  of  animals  are  subjected,  which 
are  held  in  immediate  domestication,  also  increase  as  our  population 
grows  more  and  more  dense. 

To  meet  the  calls  which  this  state  of  affairs  creates,  I  have  been 
obliged  to  depend  on  such  temporary  and  outside  service  as  I  could  ob- 
tain. The  absence  of  a  well-organized  veterinary  division  has  been 
severely  felt  in  the  department,  and  it  is  of  the  utmost  importance  that 
such  a  division  should  be  established,  in  which  all  investigations  can 
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be  directed  by  a  competent  head,  and  on  which  the  owners  of  live  stock  - 
can  call  for  counsel  and  aid.  It  is  important  to  know  the  precise  extent 
of  existing  disease.  It  is  important  to  know  how  to  guard  against  the" 
spread  of  contagion  and  how  to  provide  for  its  removal.  It  is  important 
to  know,  if  possible,  the  most  economical  remedies  for  disease,  and  how 
beat  to  avoid  the  vast  annual  loss  of  animals  from  bad  treatment  and 
exposure.  It  is  important  also  to  ascertain,  by  the  most  careful  inves- 
tigation, the  breeds  best  adapted  to  different  localities  and  purposes  in 
our  country.  To  do  this  a  well-organized  division  of  veterinary  inquiry 
and  animal  industry  in  this  department  is  absolutely  necessary. 


DIVISION  OP  STATISTICS. 

The  division  of  statistics  has  pursued  its  general  and  special  lines  of 
effort,  during  the  year,  with  new  energy  and  persistence.  Following  a 
year  the  most  disastrous  to  production  known  in  the  recent  history  of 
American  agriculture,  it  has  been  the  more  difficult  to  mark  accurately 
resulting  changes  in  area  and  production  of  the  present  season,  which 
has  been  one  of  extraordinary  character,  threatening  throughout  the 
planting  season  another  year  of  comparative  failure,  from  supersatura- 
tion  of  soils  and  river  overflows,  and  thenceforward  repairing  continu- 
ously the  early  loss  of  condition  by  seasonable  moisture  and  requisite 
sunshine,  with  little  deterioration  from  storm  or  flood,  drought  or  insect 
depredations. 

Prom  Maine  to  New  Jersey  on  the  Atlantic  coast,  an  exception  occurs 
in  the  prevalence  of  drought  through  the  months  of  July  and  Augnst. 
The  unusual  lateness  of  killing  frosts  crowned  the  record  of  the  season's 
favors  and  secured  a  medium  to  full  supply  of  all  the  various  crops  of 
the  farm. 

In  recent  years  the  aggregate  production  of  cereals  has  reached  a 
maximum  of  about  2,700  millions  of  bushels.  Last  year  it  fell  nearly 
to  2,000  millions.  The  present  crops,  with  some  increase  of  area,  will 
make  nearly  2,700  millions.  It  is  too  early  for  the  complete  estimates 
of  the  year,  but  the  results  will  be  close  to  the  following  figures,  which 
are  given  in  connection  with  those  of  1881  and  the  census  results  for  the' 
year  1879. 


Cereals. 

Department  of  Agriculture. 

Ceiuna. 

1882. 

1881. 

1879. 

Corn 

Bu$hd$. 

1,635,000,000 

510,000,000 

470, 000, 000 

45,000,000 

20,000,000 

12,000,000 

Bvtfob. 

1,194,916,000 
883,280,090 
416,410,000 
41,161,880 
90,704,956 
9,486,906 

BmskH*. 

'■SSkS 

407,868,919 
44,111,495 
1%  831,195 

11, 817.  m 

Wheat 

Oat* 

Barley 

Bye 

Buckwheat ••••...••••••••.... 

2,602,000,000 

2,066,029,570 

9, 697, 96Q,  459 
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There  has  been  an  increase  of  corn  in  the  South,  but  in  Illinois  and 
Iowa  a  decline  from  the  census  crop  of  more  than  two  hundred  million 
bushels.  The  average  yield  per  acre  of  corn  will  be  nearly  25  bushels, 
about  two  bushels  less  than  an  average.  The  yield  of  wheat  will  be 
about  13$  bushels  per  acre,  or  1£  bushels  more  than  average.  The  prod- 
uct of  cotton  will  probably  equal  that  of  the  year  1880  (which  was  the 
largest  ever  made)  and  may  slightly  exceed  it,  approximating  seven 
million  bales. 

A  plan  for  completing  and  perfecting  the  system  of  crop-reporting, 
far  which  appropriation  was  made  at  the  last  session  of  Congress,  has 
been  put  into  operation,  with  initiatory  results  which  promise  success. 
It  includes  the  appointment  of  State  statistical  agents,  each  at  the 
head  of  a  corps  of  reliable  and  judicious  correspondents,  who  make 
simultaneous  return,  on  the  first  of  each  month,  both  to  the  agent  and 
the  department.  The  agent  is  further  charged  with  any  special  inves- 
tigation that  may  from  time  to  time  be  required,  and  with  the  collection 
of  results  of  local  experiment,  and  any  valuable  facts  illustrating  the 
progress  of  agriculture. 

The  design  is,  by  establishing  a  permanent  system  of  efficient  and 
prompt  collection  of  current  statistics,  to  be  able  to  present  instantly 
and  accurately  the  current  changes  in  crop  areas  and  conditions,  and 
in  production  of  breadstuffe,  meats,  industrial  products,  and  all  results 
of  agricultural  labor. 

In  obedience  to  requirement  of  Congress,  there  have  been  published, 
for  three  months  past,  statements  showing  the  through  rates  of  trans- 
portation by  railroad  and  steamboat  companies  on  all  the  principal 
routes,  including  the  great  trunk  lines,  the  Pacific  roads,  and  the  north 
and  south  roads,  and  the  coast  lines  of  steamers  upon  the  principal  prod- 
ucts of  agriculture. 

The  local  rates  have  also  been  given  on  all  the  prominent  lines,  and 
special  freight  rates  have  also  been  given.  The  railroads  have  re- 
sponded with  satisfactory  promptness,  furnishing  freely  their  through 
and  local  tariffs,  freight  classifications,  routes,  and  connections,  and 
other  information  concerning  their  roads. 

It  has  been  found  necessary  to  establish  a  European  agency  for  col- 
lection of  statistics  showing  prospective  demand  for  American  products, 
especially  of  grain  and  meats,  for  the  information  of  farmers  of  the 
United  States.  This  agency  promises  great  efficacy  and  utility.  Its 
headquarters  is  established  at  the  office  of  the  consul-general  at  London. 

FORESTRY  DIVISION. 

i 

A  report  from  the  forestry  division  was  laid  before  Congress  on  May 
12, 1882,  and  has  been  printed.  It  deals  with  the  care  of  forests  upon 
the  public  lands,  experiment  stations  for  forest  culture,  meteorological 
observations  with  the  view  of  determining  the  influence  of  forests  on 
climate,  the  statistics  of  forest  products  used  as  tanning  materials,  for- 
4A  AG 
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est  fires,  insect  ravages,  experiments  in  timber  planting  upon  the  col- 
lege-farm, at  Lincoln,  Nebr.,  forests  in  Europe,  and  the  expensive  and 
wasteful  use  of  timber  as  a  fencing  material.  A  report  has  also  been 
submitted  on  European  schools  of  forestry,  and  forestry  experiment 
stations.  Large  numbers  of  circulars  have  been  issued  asking  for  infor- 
mation with  regard  to  railroad  ties,  and  the  answers  returned  are  being 
examined  and  arranged.  Circulars  have  also  been  issued  inquiring  into 
tree-planting  in  the  prairie  States,  the  trees  selected,  and  the  method  of 
management. 

The  Hon.  F.  P.  Baker,  of  Topeka,  Eans.,  has  also  been  employed  to 
investigate  the  condition  of  forests  in  the  prairie  States,  and  in  the  re- 
gion lying  west  of  the  Mississippi  and  east  of  the  Rocky  Mountains. 

This  preliminary  report  has  been  made,  and  contains  valuable  views 
upon  the  timber-culture  act,  the  possibility  of  forest  culture  in  the  far 
West,  with  a  sketch  of  what  has  been  done,  and  some  suggestions  as  to 
what  should  be  done.  Mr.  Baker  urges  the  absolute  necessity  of  imme- 
diate action  by  Congress  in  regard  to  the  timber-culture  act,  to  make  it 
effective.  He  proposes  to  visit  the  regions  where  forest  fires  have  done 
so  much  damage  and  investigate  the  causes,  and  the  best  means  of  con- 
trolling them.  This  report  will  be  published  as  a  special,  and  laid  before 
Congress  at  an  early  day. 

ARTESIAN  WELLS. 

In  accordance  with  suggestions  made  by  the  Commission  employed 
last  year  to  select  proper  locations  for  artesian  wells,  the  Hon.  Horace 
Beach  and  Professor  White,  two  of  those  Commissioners,  were  employed 
to  select  what  seemed  to  them  proper  places  for  boring  the  wells.  They 
have  located  a  well  112  miles  easterly  from  the  city  of  Denver,  upon  gov- 
ernment land,  near  the  station  of  Akron,  on  the  Burlington  and  Mis- 
souri Railroad,  in  Colorado.  A  second  well  has  been  located  177  miles 
southeasterly  from  Denver,  upon  government  land,  near  the  line  of  the 
station  of  Cheyenne  Mills,  on  the  Kansas  Pacific  Railroad.  Each  loca- 
tion has  been  made  with  reference  to  the  probability  of  supplying  water 
to  good  lands,  and  so  as  to  be  useful,  if  successful,  for  irrigating  pur- 
poses and  the  watering  of  stock.  Agreements  have  been  made  for 
the  supply  of  water  for  engine  use  in  drilling,  with  the  railroads  alluded 
to,  free  of  charge.  The  sites  selected  have  been  withdrawn  from  entry 
under  homestead,  pre-emption,  and  timber  acts. 

Contracts  have  been  awarded  to  James  A.  Fleming  &  Co.,  of  Denver, 
Colo.,  for  the  sum  of  $14,000,  for  drilling  both  wells  to  the  depth  of 
2,500  feet  each,  if  required,  the  contractor  to  furnish  all  the  materials 
necessary  to  do  the  work  and  to  pay  for  the  labor  employed.  The  wells 
are  divided  into  sections,  as  follows :  The  first  thousand  feet  and  the 
balance  of  the  2,500  feet  into  500  feet  sections,  the  Department  of  Agri- 
culture retaining  the  right  to  stop  the  work  at  any  distance  below  1,000 
feet,  and  pay  pro  rata  for  the  distance  bored.  The  machinery  has  been 
placed  on  the  ground,  and  the  work  of  drilling  has  already  commenced. 
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The  report  of  Dr.  McMurtrie  on  wools  and  fibers  has  been  presented, 
and,  in  connection  with  a  paper  on  the  subject  prepared  by  Miss  Olara 
P.  Ames,  of  Boston,  and  forwarded  to  this  Department  by  Hon.  Edward 
Atkinson,  will  soon  be  published.  In  connection  with  the  examination 
of  the  fineness  of  fiber  a  careftd  study  has  been  made  of  the  internal 
structure  of  the  fibers  of  pure  bred  and  grade  sheep  to  determine  the 
differences  arising  from  breeding  and  management,  and  their  effect 
upon  the  strength,  elasticity,  and  felting  properties.  The  instruments 
for  testing  the  wool  fiber  have  been  greatly  improved,  and  the  experi- 
ments entered  upon  by  this  division  of  the  department  are  of  great  in- 
terest. It  is  intended  that  the  testing  of  cotton  fiber  will  be  pursued 
in  the  same  manner. 

DEPARTMENTAL  REPORTS. 

In  addition  to  the  annual  report  of  the  Department  for  the  year  1880 
and  1881,  of  which  300,000  copies  each  were  ordered  printed,  the  fol 
lowing  special  and  miscellaneous  reports  have  been  issued  since  July  1 
1881: 

SPECIAL  REPORTS. 

No.  of  copies  printed. 
No.  34.  Contagions  diseases  of  domestic  animals.   391  pp.,  octavo.   Illustrated.  50,000 

No.  37.  Condition  of  crops,  June  and  July,  1881.    24  pp.,  octavo 10, 000 

No.  38.  Conditon  of  crops,  August,  1881.    24  pp.,  octavo 10, 000 

No.39.  Condition  of  crops,  September,  1881.    30  pp 10,000 

No.  40.  Condition  and  needs  of  spring- wheat  culture  in  the  Northwest.   By  C. 

C.  Andrews.    100  pp.,  octavo 10,000 

No.  41.  Estimated  production  of  cereals  of  the  United  States  for  the  year  1881. 

8pp.,  octavo 10,000 

No.  42.  Report  on  the  condition  of  winter  grain,  number  and  condition  of  farm 

animals,  &c,  April,  1882.    82  pp., octavo 10,000 

No.  43.  Report  on  the  condition  of  winter  grain,  the  progress  of  cotton  and 

corn  planting,  rate  of  wages  and  labor,  &c,  May,  1882.  20  pp.,  octavo....  10,000 
No.  44.  Report  upon  the  acreage  and  condition  of  cotton,  the  condition  of  all 

cereals,  and  the  area  of  spring  wheat,  Ac,  June,  1882.    14  pp.,  octavo 10,500 

No.  45.  Report  upon  the  area  and  condition  of  corn,  the  condition  of  cotton, 

and  of  small  grains,  sorghum,  tobaoco,  <fec,  July,  1882.    33  pp 11,000 

No.  46.  Report  upon  the  condition  of  cotton,  of  spring  wheat,  fruits,  <fcc;  also 

freight  rates  of  transportation  companies,  August,  1882.    54  pp.,  octavo 11, 000 

No.  47.  Climate,  soil,  and  agricultural  capabilities  of  South  Carolina  and 

Georgia.    By  J.  C.  Hemphill.  -65  pp.,  1882,  octavo 10,000 

No.  48.  Silos  and  ensilage.    A  record  of  practical  tests  in  several  States  and 

Canada,  1882.    70  pp.,  octavo 15,500 

No.  49.  Report  upon  the  condition  of  corn  and  cotton,  of  potatoes,  fruits,  oYo.j 

also  freight  rates  of  transportation  companies,  September,  1882.    48  pp., 

octavo 11,000 

No.  50.  The  dissemination  of  Texas  fever  of  cattle,  and  how  to  control  it,  1882. 

14  pp.,  octavo 12,000 

No.  51.  Report  upon  the  yield  of  small  grain,  condition  of  corn,  cotton,  potatoes, 

and  tobacco ;  also  freight  rates  of  transportation  companies,  October,  1882. 

58  pp.,  octavo 12,000 

No.  52.  Report  on  yield  per  acre  of  cotton,  corn,  potatoes,  and  other  field  crops, 

with  comparative  product  of  fruits ;  also  local  freight  rates  of  transportation 

companies,  November,  1882 11,000 
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MI8GXLLANIOUS  REPORTS. 


No.  of  < 

Preliminary  Report,  Commissioner  of  Agriculture,  1881.    58  pp. ,  octavo 8, 000 

Fertilizers:  co-operative  experimenting  as  a* means  of  studying  the  effects  of 
fertilizers  and  the  feeding  capacities  of  plants.    By  Prof.  W.  O.  Atwater, 

1882.  33pp.,  octavo 1,500 

Florida ;  its  climate,  soil,  productions,  and  agricultural  capabilities,  1682.  98 

pp 10,000 

Report  on  the  climatic  and  agricultural  features,  and  the  agrioultnral  practice 
and  needs  of  the  arid  regions  of  the  Pacific  slope,  <fcc,  1882.  ,  By  E.  W.  Hil- 

gard,  T.C.Jones,  and R. W. Furnace.    182 pp 2,500 

Proceedings  of  a  convention  of  agriculturists,  held  in  the  Department  of  Agri- 
culture, January  10  to  18,  1882.    204  pp.,  octavo 10,000 

Artesian  wells  upon  the  Great  Plains :  being  the  report  of  a  geological  com- 
mission appointed  to  examine  a  portion  of  the  great  plains  east  of  the  Rocky 
Mountains,  and  report  upon  the  localities  deemed  most  favorable  for  making 

experimental  borings,  1882 3,500 

In  addition  to  the  above,  there  has  also  been  prepared  the  following  reports,  which 
will  be  published  as  soon  as  the  necessary  funds  are  available : 
The  meat  question  analyzed.    By  Dr.  G.  Sprague,  Chicago,  111. 
Aooount  of  field  experiments  with  fertilizers.    By  Prof.  W.  O.  Atwater,  Ph.  D. 
Report  of  the  proceedings  of  the  convention  to  promote  the  sheep  and  wool  indus- 
try held  in  Philadelphia,  Pa.,  September  22, 23,  and  24, 1882. 

DISBURSING  OFFICE. 


The  following  table  exhibits  in  condensed  form  the  appropriations 
made  by  Congress  for  this  department,  the  disbursements  and  unex- 
pended balances  for  the  fiscal  year  ending  Jane  30, 1882 : 


Title  of  appropriation. 


▲mount  ap- 
propriated. 


Amount  die* 
boned. 


Amount  un- 


SalAriee - 

Collecting  statistics - 

Laboratory : .. ^ 

Purchase  and  distribution  of  valuable  seeds 

Experiments  in  the  culture  of  tea 

Experimental  garden 

Museum 

Furniture,  eases,  and  repairs 

Library  . ... 

Investigating  the  history  of  insects 

Examination  of  wools  and  other  animal  fibers 

Investigating  the  diseases  of  swine,  <fco , 

Reclamation  of  arid  and  waste  lands 

Report  on  forestry - 

Postage ....~ — ... 

Contingent  expenses 

Improvement  of  grounds 

.Transporting,  &.c,  agrioultnral  and  mineral  specimens  from 

Atlanta,  Ga 

Purchase  and  distribution  of  seeds  to  overflowed  districts 

*  Experiments  in  the  manufacture  of  sugar , 

Building  for  the  display  of  agricultural  implements 

Printing  and  binding 


170,500  00 

10,000  00 

6,000  00 

80,000  00 

10,000  00 

7,000  00 

1,000  00 

4,000  00 

1,000  00 

20,000  00 

5,000  00 

25,000  00 

10,000  00 

*  5,000  00 

4,000  00 

10,000  00 

8,000  00 

5,000  00 
20,000  00 
85,000  00 
10,000  00 
11,000  00 


$79,491  89 

10,000  00 

5,811  85 

79,901  53 

8,743  37 

6,948  25 

1,000  00 

4,000  00 

973  85 

19,998  94 

5,000  00 

22,443  89 

10,000  00 

4,941  00 

4.000  00 

10,000  CO 

8,000  00 

893  86 

20,000  00 

82,333  75 

10,000  00 

9,156  42 


$8  11 


188  15 

8  47 

1,256  43 

31,75 


26  15 
10$ 


2,556  11 


4,10614 


2,666  25 
'Miss 


•This  appropriation  has  been  exhausted  since  the  close  of  the  last  fiscal  year. 

Very  respectfully, 

GEO.  B.  LOEING, 

Commissioner  of  Agriculture. 
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Aggregate  of  crops  for  1881.  578. 
Agriculture  of  the  Pacific  slope,  17. 
Agricultural  Convention  for  1883,  678. 

Department,  proper  work  lor  the,  7. 
experts,  651. 
Agrorfii  exarata,  246. 

micrvpkylla,  246. 
AUiia  xylina,  152. 

destroyed  by  boll  worm!  149. 
Alfalfa,  232,236. 

description  of,  235. 
Allspice  or  pimento,  225. 
Aloes,  221. 

Ammonia  for  scale  insects,  118. 
Analysis  of  Aloptcurus  pratentis,  549,550. 
Analyses  of  beans  and  pods,  564. 
corn,  565-568. 
feed-stuffs,  553. 

grasses,  feed,  fodder,  vegetables,  Ac,  548. 
peats,  547. 

poison  sago  (Zygadcmu$  panio*UUi$),$A7. 
soils.  546. 
sorghum,  568-570. 
vegetables,  555. 
wheats  from  Colorado,  557. 
sorghum  and  maiee,  387,  412. 

average  of,  414-451. 
Andras,  John  C,  experience  in  silk-worm  raising,  70. 
Andropogen,  238.  * 

Animal  fibers  and  roots,  examination  of,  17. 
Animals,  domesticated,  contagious  diseases  of,  22. 
Anona  cherimolia,  216. 
squanimosa,  216. 
Anthonomu$  quadriyibbita,  ravages  of,  64. 
Anthrax  among  cattle  in  New  Jersey,  359. 

or  charbon,  372,  375. 
Aphodius  lutulentu*,  65. 
Apple  maggot,  195. 

report  on,  by  Isaac  Hicks,  196. 
N.  W.  Habdy,  196. 
Apple  tree  bark-lice,  remedy  for,  96. 
Appropriations,  condensed  table  of,  25. 
Aquapult  force-pump,  112,  114. 
Aria  danthonioides,  description  of,  249. 
Army  worm,  89-94,  179. 

account  of  invasion  of  the,  in  1881,  by  Rev.  8.  LOCKWOOD,  HML 
farmers  forewarned  of  its  advent  in  18d2,  682. 
injury  from  the,  in  Illinois  and  Indiana,  96. 

to  clover,  102. 
invasion  in  New  Jersey,  101. 
marching  of  the,  103. 
meteorological  influence  on,  95. 
moth,  104. 

natural  enemies  of,  99. 
predictions,  95. 
remedies,  94,  96,  97,  104, 105. 


reports  from  correspondents,  99. 
report  on,  by  Mr.  L.  C.  Howard,  97. 


J.  W.  Sparks,  97. 
•apposed  appearance  in  New  York,  179. 

093 
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Arrkenatkerwm  aveuacemm,  240. 
Arrowroot,  226. 
Arsenic  for  cotton  worms,  158. 
Artesian  wells,  work  on  in  1881,  6, 16. 

1882,690. 
Ashy-gray  lady-bird,  204,  205. 
Assessors,  incomplete  return  of  State,  647. 
Atlanta  Exposition,  provision  made  for  collections  of  the,  677. 
Arena  fatua,  233,  235,  250. 
Bacillus,  272. 

anthracU,  270,  329. 
subtilis,  270,  329. 
Bacteria,  261-266. 
Bacterium,  how  existing,  279. 
Barley,  report  on,  by  the  statistician  for  1881,  595. 

1882,671. 
Barlow,  J.  G.,  on  chinch-bng  injury  in  Missouri,  88. 
injury  by  wheat  stalk  Isosome,  184. 
Barnard,  Prof.  W.  8.,  new  machine  for  applying  poison,  150. 
Bayberry  tree,  225. 
Beard  grass,  246. 

description  of,  254. 
Beet  sugar,  25. 

Beeves,  advance  in  price  of,  614. 
Bermuda  grass,  232,  239,  241,  242. 
Bill-bugs,  injuries  to  corn,  139. 
Bisulphide  of  carbon  for  scale  insects,  117, 125. 
Black  Media,  description  of,  254. 
Blast  of  the  rice,  136. 
Blood-red  lady- bird,  205. 

Blount,  Prof.  A.  £.,  on  habits  of  Lygacus  reciivatut,  66. 
Bine  gross,  Texas,  231. 

Boddie,  J.  W.,  on  identity  of  corn  worm  and  boll  worm,  146. 
Boll  worm,  alias  corn  worm,  particulars  of,  145-150. 
report  on,  by  Judge  L.  Johnson,  150-152. 
Botanical  Division,  work  of  the,  for  1881,  9. 

1882,67a 
report  of,  231. 
Boutelona,  237. 

Breeding  aud  oare  of  farm  animals,  375. 
Bromelia,  varieties  of,  216. 
Bromu*  unioloides,  231. 
Bruchut  pisi,  66. 
Buchloe  dactyloides,  237,  245. 
Buckwheat,  report  on,  by  the  Statistician,  596. 

total  production,  acreage,  and  value  of,  506. 
Buffalo  grass,  237. 

Bulbous  melic  grass,  description  of,  251. 
Bulletins  on  injurious  insects,  62. 
Bunch  grass,  234,  236. 

description  of,  247,  248,  252. 
Burning  as  a  remedy  for  army  worm,  94. 
chinch  bug,  89. 
corn-hill  bug,  140. 
cotton  worm,  167. 
Cabbage  worms,  effects  of  pyrethruui  on,  85-87. 
Catamagrotttcs  sytvatiea,  247. 
Calandra  granaria  and  oryzoe  in  seed  corn,  65. 
Camphor  tree  (Camphora  officinalis),  223. 
Canal  system,  the  New  York,  664. 
tons  moved  on,  665. 
Carteria,  generic  character  and  description  of,  209-213. 
Caryophyllua  aromaiicus,  222. 

CaUtlpa  sphinx,  generic  character  and  description  of,  189-193. 
Cattle,  anthrax  among,  in  New  Jersey,  359. 
exports,  413. 

fever,  investigations  of  southern,  300. 
Texas  in  18^1,  372. 
18*2,  685. 
lung  plague  of,  precautions  against,  373. 
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Cereal  crops  of  the  United  States,  57. 
Cereals,  aggregate  estimated  production  of,  for  1882!  682. 
average  yield  of,  by  States,  632. 
increased  production  of,  630. 
Ceroooooue  quertms,  213. 
Chaif-soale  of  the  orange,  106  to  110. 

experiments  on,  120-126. 
Charbon,  or  anthrax,  372. 
Chemical  Division,  work  of,  ll. 

additional  work  of  the,  535. 
Cherimoyert  the,  216. 
Chemist,  report  of,  379. 
Chinch-hug,  64, 65, 87, 88, 137.         «* 

correspondence  regarding,  88. 
found  on  blasted  rice,  137. 
injury  in  Illinois  and  Missouri,  88. 
Chilo  crambuloides,  134. 

varieties  of,  133,  135, 139. 
Chinese  tallow-tree,  222. 
Chios  turpentine,  228. 
Chocho  or  chayota  root,  222. 
Chocolate  plant,  218. 
Chrysopa  feeding  on  scale  insects,  129. 
Cinnamon  tree,  224. 
ClUocampa  americana,  64. 
Clover-hay  worm,  100. 

report  on,  by  L.  W.  Day,  120. 
leaf  beetle,  171  to  178. 

report  on,  by  E.  A.  Schwabz,  173. 
Clover,  small  yellow,  description  of,  254. 
Cloves,  235,236,238,239. 
Clove  tree,  222. 
Coal  oil.  see  Kerosene. 
Cooeinella  b-noiata  var.  californica,  206. 
CoccintllidcB,  as  enemies  of  scale  insects,  109, 204. 
Cocoons  and  eggs,  sales  of,  69. 
Codlin  moth,  66, 195. 
Colorado  bottom  grass,  238. 
Commissioner  of  Agriculture,  report  of,  for  1881, 5. 

for  1882,  677. 
Comparison  of  Phlewn  and  Tri folium,  551. 

Com  stock,  Prof.  J.  Hknry,  report  on  miscellaneous  insects,  195-214. 
Contagious  diseases  of  domestic  animals,  22. 
medical  treatment  of,  312. 
progress  in  prevention,  307. 
fevers,  cause  of,  258. 
pleuropneumonia,  352,376. 
Convention  of  agriculturists,  7. 
Cork  tree,  223. 
Corn,  analysis  of,  565, 568. 

and  corn-meal,  quantity  and  value  of,  exported,  686. 

sorghum  as  fodder  plants,  564. 
distribution  of,  in  1879  and  18dl,  581. 
Egyptian,  564. 
Corn,  production  and  consumption  of,  per  capita  of  1880,  583. 
of,  by  States  in  1882,  669. 
ten  largest  producing  States  of,  585. 
total  production,  area,  and  value  of,  580. 
y*efd  of,  for  1882,  668. 
Corn-hill  bug,  138-140. 

report  on,  by  L.  O.  Howard,  139. 
Corn  worm,  see  Boll  worm. 

habits  of,  by  Prof.  E.  M.  Claypole,  147. 
identity  of,  with  boll  worm,  by  Prof.  T.  GLOVER,  145. 
Correspondence  on  entomological  subjects,  64  to  67. 
Cotton,  production  of,  in  1882,  C74. 

report  on,  by  the  Statistician,  for  1882.  673. 
Cotton  industry,  acreage  of,  622  to  630. 
growth  of,  621. 
worm,  address  on,  by*C.  V.  Riley,  153. 
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Cotton  worm,  damage  by,  153,162,164. 
hibernation,  166. 
machine  for  spraying,  159. 
natural  history  of,  154. 

planters  forewarned  of  advent  o£  in  1882,  688. 
possible  food- plants  for,  164. 
protecting  the  crop  from,  157, 158. 
remedies,  157. 
Crab  grass,  238,239. 
Crambug,  varieties  of,  79  to  182. 
Creosote,  oil  of;  116, 117, 123. 
Crop  estimates  for  1881,  598. 

summary  of,  605. 
history,  official,  for  1881,  579. 
reporting,  plan  for,  689. 
Crops  of  1881,  577. 
1882,667. 
Cryptu*  sp.  parasite  on  Crambut,  181. 
Cucumla  Flea-beetle,  effects  of  Pyrethrum  on,  85, 
Curcuma  Urnpa,  219. 
Cat-worms  in  Missouri,  66. 
Dactylti  glomerata,  240. 
Dactylopiui,  note  on  the  structure  of;  214. 
Danihonia  oaltfomioa,  description  of,  252. 
Datana  ministry  effects  of  Pyrethrum  on,  85,  87. 
Departmental  reports  since  July,  1881,  list  of;  691. 
Dmmia  maculate,  injuries  of,  in  Missouri,  67. 
Deimodium,  238. 

Digest  of  information  on  grasses,  234. 
Disbursing  office,  amount  disbursed  by,  in  1881,  25. 

in  1882,  692. 
Diseases  among  horses  in  Illinois,  355. 

of  domestic  animals,  684. 
DUticklis  maritima,  description  of;  252. 
Eggs,  silkworm,  sales  of,  69, 73. 
EleuHne  Indica,  238. 
Elm-leaf  beetle,  the  great,  66. 
Elymu$,  234,  241. 

oondensatue,  description  ot  253. 
triHcoidet,  253. 
Ensilage,  571. 

analyses  of,  572. 
composition  of,  573. 
Entomologist,  report  of,  61. 
Entomological  correspondence,  64-67. 

Entomological  Commission,  third,  fourth,  and  fifth  reports  of,  681. 
work  of,  for  1881,63. 
for  1882, 681. 
division,  work  of,  11. 
Enzootic  oerebro-mcningitis  among  horses  in  Texas,  363. 
causes  of  the,  368. 

duration,  mortality,  and  treatment,  370. 
morbid  changes,  367. 
Etiooma  cuspidala,  235,  247. 
Er  odium  oioutarium,  2115,  245. 
Eugenia  pimenta  and  aerie,  225. 
European  statistical  agency  in  London,  667. 
Exeacaria  sebifera,  222. 

Exhibition  of  domestic  animals  in  Hamburg,  678. 
Experiments  with  prophylactics  on  herds  of  swine,  330. 

results  and  conclusions  of,  342. 
Exports,  agricultural,  651. 
Farm  animals  at  Chicago,  615. 

winter  feeding  o£  617. 
laborers,  wages  of,  in  the  United  States,  638. 
prod  notions,  market  prices  of,  655-661. 
products,  average  cash  value  of;  609. 
Farms  of  the  United  States,  645. 

classification  of,  646. 
Feather  grass,  description  of,  248.  * 
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Fescue  grass,  small,  description  of,  252. 
Fe$tuoa  scabrella,  234. 

miorostachys,  description  of,  253. 
Fibers,  animal,  17. 

cotton,  experiments  on,  recommended,  19. 
Foot  and  month  disease,  30, 33. 

introduction  and  spread  of,  39. 
Forestry  division,  work  in  reference  to,  for  1881,  16. 

1882,689. 
Fowl  cholera  excrement,  virulence  of  the,  273. 
germs,  virulence  of,  retained,  274. 
investigation  of,  by  Dr.  Salmon,  272. 
medical  treatment  of,  281. 
sulphuric  acid  as  a  disinfectant  of,  273. 
virus,  attenuation  of,  283. 
cultivation  of,  275. 
effect  of  acids  on,  280. 
how  birds  susceptible  of,  become  insusceptible,  288. 

insusceptible  succumb  to  the  disease,  289. 
insusceptibility  of,  290. 

amount  of  chemicals  required  to  produce,  299. 
influence  of  the  narcotic  on,  295. 
narcotic  of,  295. 
not  diffusible,  272. 

indefinitely  preserved  in  earth,  273. 
prevention  of,  376. 

susceptibility  and  insusceptibility,  285. 
Freight  rates,  monthly  report  of,  667. 
Fruits  and  plants,  semi-tropical,  introduction  of,  8. 

work  recommended  for,  8. 
Fruit  trees,  apparatus  for  spraying,  by  8.  F.  Chapin,  208. 
Qamatid  mite  round  on  diseased  nee,  137. 
Gardens  and  grounds,  work  in  the  division  of,  in  1881, 8. 

1882,  678. 
General  index  to  sorghum  and  maize  reports,  528-535. 
Grain,  seeding  of  winter,  in  1882,  675. 
Gramme  grass,  237. 
Grape-berry  moth,  67. 
Grape  culture  and  wine  making,  19. 

vine  plume,  67. 
Grapes,  thrips  on,  215. 
Graphical  charts  of  sorghum,  414. 
Grasses,  digest  of  information  received  on,  234. 
experiments  with,  242. 

by  1. 1.  Barclay,  243. 
D.  P.  Hurley,  243. 
P.  M.  Moorehocsb,  243. 
experiments  with,  in  different  States  and  Territories,  244,245. 
for  Texas,  231. 
figured,  description  of,  246. 
in  bloom,  average  composition  of,  552. 
Grass  worm,  injurious  to  rice,  138. 
Hamburg  exhibition  of  domestic  animals,  678. 
Hay  production,  acreage,  and  value  of,  597. 

report  on  by  the  Statistician,  597. 
Htliothi$  armigera,  98, 145, 149, 150. 

report  on,  by  L.  Johnson,  150. 
Herd  grass,  239. 
Herva,  varieties  of;  217. 
Hessian  fly,  172. 
Hop  medic,  description  of,  254. 
Hordeum  pratenae,  241. 
Horses,  diseases  among,  in  Illinois,  355. 

enModtic  cerebro-meningitU  among,  in  Texas,  363. 
Bfowmopttrou*  parasites  of  scale  insects,  109. 
Jugpera*pidiu$  coccidivorous  destroying  scale  insects,  109. 
Ilex  gigantea  and  other  varieties,  217. 
Injurious  insects,  bulletin  and  report  on,  62. 
Inoculation  experiments,  260. 
irfr  Jfgrsnttwo,  229. 
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Irrigation  as  a  remedy  for  chinch  bog,  88. 
Isosome,  varieties  of,  164-186. 
Italian  rye  grass,  240. 
Japan  clover,  238. 

varnish  tree,  218. 
Johnson  grass,  231, 232, 239, 241. 
Keutucky  bine  grass,  235. 
Kerosene  as  a  remedy  for  scale  insects,  66, 112, 206. 

batter,  112. 

effect  on  scales  and  trees,  113  to  116. 

experiments  with,  120. 

how  to  prepare  and  apply,  113  to  115. 

emulsion,  89, 112, 115, 127, 206. 
Laborers,  average  mouthly  wages  of,  641. 

farm,  wapes  of,  638. 
Lace- wing  fly  feeding  on  scale  insects,  109. 
Lac  insects,  209. 
Lady-bird  of  the  Cactus,  206. 
ambiguous,  206. 
ashy-gray,  204. 
blood-red,  206. 
Lady-birds  as  enemies  of  scale  insects,  109, 904. 
Lambs,  mortality  among,  in  Missouri,  374. 
Leoamina,  characteristics  of,  106. 
Lee-chee  tree,  220. 
Lespedera  striata,  238. 

Letters  to  Veterinary  Division,  extracts  from,  371  to  877. 
Lightning  tree  hopper,  193. 
Lime  water  as  a  remedy  for  Catalpa  Sphinx,  19L 
Live  stock,  estimated  number  and  value  of;  611. 

markets,  661. 
Locust,  Rocky  Mountain,  data  in  reference  to,  682. 
London  purple  for  cotton  worms,  168. 
Long  scale  of  the  orange,  106, 107,  109. 

effects  of  kerosene  on,  114, 120. 
parasite  of,  110. 
Lubber  grasshopper,  injuring  rice,  138. 
Luoern,  232. 

Lye  as  a  remedy  for  scale  insects,  65, 118,  207. 
Machine  for  spraying  from  below,  160. 
Machines  for  applying  poisons,  156,  159. 
Macrosila  b-muculata,  193. 
Maggot  of  the  rice  plant,  130. 
Maize,  available  sugar  in  iuice  of,  503. 
Manikot  utilissima  and  aipi,  227. 
Manual  of  silk  culture,  preface  to,  74. 
Maranta  aru*di*aoray  226. 
Marsh  grass,  description  of,  252. 
Meadow  barley,  241. 

oat-grass,  240. 
Mealy  bugs,  note  on  structure  of,  214. 
Medicago  dentioulata,  235,  245. 

lupulina,  description  of,  254. 

sativa,  236.  *37. 

description  of,  255. 
Mellca  bulbota  and  bnpcrfeota,  description  of,  251. 
Merigot  force-pnmp,  X'08. 
Mesquite  grass,  245. 

Methods  of  destroying  scale  insects,  206. 
Micrococci.  271. 

Microscopical  Division,  work  of,  for  1881, 10. 

for  1884,  679. 
Millets,  238. 

Miscellaneous  insects,  report  on,  by  Prof.  J.  Henry  Comstock,  195* 
Mites,  as  enemies  of  scale  insects,  109. 

on  diseased  rice  plants,  137. 
Mohr,  Charles,  on  ravages  of  Diatraa  sacchari,  66. 
Molasses,  value  of,  imported  in  1879,  462. 
Muklenbergia  comata,  247. 

diffusa  and  Mexioana,  238. 
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Mulberry  tree,  new,  73. 

Murvite,  as  remedy  for  scale  insects,  127. 

Mu*ca  domeetica,  caser,  and  itomoxys,  86. 

Jdyristica  moickata,  225. 

National  Academy  of  Science,  Report  on  Sorghum,  680. 

jfemoraa  leuoania,  99. 

Nepheliwm  litcki,  220. 

violan$,  179, 182. 
Noctuid  larvae  injurious  to  sugar-cane  and  corn,  64. 
Hola,  varieties  of,  187,  188. 
JSotodonta  ooncxnna,  effects  of  pyrethrum  on,  87. 
Notes  of  the  Season  by  Miss  M.  £.  Murtfbldt.  66. 
Nozzles,  improved,  for  applying  poisons,  156, 169. 
Nutmeg  tree,  225. 

Oats,  report  on,  by  the  Statistician,  for  1681,  594. 

for  1.-82,  670. 
total  production,  area,  and  value  of,  from  1871  to  1881,  694. 
estimated  productions  of,  by  States,  for  1882,  671. 
Obscure  Acridium  on  rice,  138. 
Ooellate  leaf-gall  of  red  maple,  202. 
Oeoanihua  niveus  on  crape- vines,  66. 
Otthus  sp.  injuring  chutas,  65. 
Oil  of  creosote  as  remedy  for  scale  insects,  116. 

fungus  disease,  117. 
experiments  with,  123. 
saponaceous  compound  of,  117. 
Oncideret  cingulatua,  girdling  English  walnut,  65. 
Orange  basket-worm  as  enemy  of  scale  insects,  116. 
scale  insects  of,  106. 

report  on,  by  H.  G.  Hubbabd,  106. 
Orchard  grass,  235,  540. 

Orchelimum  glaberrimum  ovipositing  on  rice  plants,  137. 
Orris  root,  229. 

Osage  orange  sphinx,  193, 194. 
Oyster  shell  scale,  106. 
Palms,  the  sago,  220, 
Panieumjumentorum,  245. 

eanguinale  and  Texanum,  238. 
Paris  green  for  cotton  worms,  158. 
Parlatoria  pergandh,  107,  109,  120. 
Panpalum  ovatum,  231,  239. 
Pdtnogenio  bacteria,  259. 
Peats,  analyses  of,  547. 
Pempelia,  varieties  of,  142, 144. 
Pepper,  229. 

Pkakellura  Myalinitalis  injuring  squash  vines,  64. 
Phosphoric  acid  in  fertilizers,  535. 

action  of  reagents  on,  539,  543. 
Phylloxera,  scarcity  of,  in  Missouri  in  1881,  67. 
Phytonomus,  varieties  of,  171-178. 
Pimento,  225. 

Pin  grass,  description  of,  253. 
Piper  nigrum,  229. 
PUtaohio  nnt,  227. 

tertbinthus,  228. 
Pleuro-pneuuionia,  and  foot  and  mouth  disease,  by  Prof.  Chas.  P.  Lyman,  30. 
final  report  of  Prof.  Chas.  P.  Lyman,  352. 
in  New  York,  report  on,  by  Doctor  Hopkins,  43. 
New  Jersey,  report  on,  by  Doctor  Mii.lkr,  45. 
Doctor  Coitus,  46. 
Maryland,  District  of  Columbia,  and  Virginia,  report  on,  by  Doc- 
tor Rose,  51. 
Pennsylvania,  report  on,  by  Doctor  Gadsden,  47. 
Plum  enrculio  bred  from  gooseberries,  66. 
in  Missouri,  66. 
slug,  66, 
PluHa  brattices,  82. 

effects  of  pyrethrnra  on,  87. 
Plutella  oruciferarum,  effects  of  pyrethrum  on,  87. 
Poa  arachnifera.  231,240. 

California,  description  of,  252. 
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Poa  pratensis,  231. 
tennifolia,  234. 
Podura,  appearance  of.  in  large  numbers,  64. 
Poeoiloptera  pruinoia,  193. 
Poisoning  the  army  worm,  96. 

cotton  worm,  155, 156. 
Poisons,  improved  machines  and  nozzles  for  applying,  100, 150. 
Polypogon  nonspelientis,  description  o^  246. 
Pomace  flies,  198,  VOL 

Population,  census  of,  in  the  United  States,  644. 
Pork  packing,  report  on,  by  the  Statistician,  649. 
Possible  food-plants  for  the  cotton  worm,  164. 
Potash  solutions  for  scale  insects,  126. 
Potato  crop  for  1881,  579. 

Potatoes,  production,  acreage,  and  value  of,  from  1871  to  1881,  597. 
report  on,  by  the  Statistician,  for  18H1,  597. 

for  1882,  672. 
Pretty  pomace  fly,  201,  202. 
Procrti  awiericanu*,  injuries  of,  in  Missouri,  67. 
Products  of  the  south,  8. 
Psychomorpka  mimeni$t  injuring  grape-vines,  67. 
Purple  scale  of  the  orange,  107, 109,  115. 

experiments  on,  120. 
parasites  of;  110. 
Pyrethrum,  76. 

advantages  o£  as  an  insecticide,  79. 
alcoholic  extract,  80. 
Caucasian  species,  history  o£  77. 
cintrarurfolium,  76,  77,  83,  84,  85. 
cultivation  of,  at  Washington,  D.  C,  78. 
in  America.  77. 
California,  7a 
France,  78. 
1882,682. 
Dalmatian,  history  of,  77. 
decoction  of,  Hi. 

different  insects  differently  affected  by,  79,  85. 
disadvantages  as  an  insecticide,  79. 
distribution  of  seed  by  the  department,  76. 
experience  with  raising  the  plant  in  America,  81. 

Washington,  D.  C,  84. 
experiments  on  various  insects,  85. 

by  Miss  M.  £.  Mubtfejldt,  85. 
fumes  of,  80. 
history  of  the  plant,  77. 
insects  not  a  little  affected  by  it,  79,  86,  87. 
keeping  the  powder,  79. 
modes  of  application,  79. 
preparation  of  the  plants  for  use,  78. 
pulverizing  the  flower  heads,  78. 

reports  from  correspondents  as  to  growing  the  plant,  81. 
reports  upon  cultivation,  82  to  84. 

ou  tea,  by  Prof.  E.  W.  Hilgard,  81. 
successful  raising  in  Washington,  74. 
value  as  a  general  insecticide,  79. 
water,  solution  of,  80. 
Quercus  suber,  223. 
Railroad  building,  664. 

worm,  196. 
Rainfall  and  temperature  for  1881,  453  to  456. 

comparison  of  1880  and  1881,  456. 
effect  of  heavy,  after  long  drought,  458. 
Raspberry  slug,  66. 
Red  top,  235. 

false,  246. 
Remedies  for  apple  maggot,  198. 

apple-tree  bark  lice,  66. 
army  worm,  94,96. 
bill  bugs,  140. 
boll  worm,  151. 
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Remedies  for  eatalpa  sphinx.  193. 
chinch  bags,  88. 
clover-leaf  beetle,  177. 
cotton  worm,  158. 
oecontku*  niveu*,  66. 
pomace  flies.  201. 
rice  grab,  128. 
rioe-stalk  borer.  134. 
scale  insects,  65.  112,  206. 
smaller  corn-stalk  borer,  144. 
vagabond  cr ambus 1 181. 
wheat-stalk  isoeoma,  186. 
Report  of  artesian  wells,  by  C.  W.  White  and  S.  Aughet,  27. 
Botanist,  231. 
Commissioner  of  Agriculture  for  1881.  5. 

1882,677. 
Chemist,  379. 

Dr.  Gadsden  on  pleuro-pnenmonia  in  Pennsylvania,  47. 
Dr.  Hopkins  on  plenro-pnenmonia  in  New  York,  43. 
Dr.  Muxeb  on  plenro-pnenmonia  in  New  Jersey.  45. 
Dr.  Rose  on  plenro-pnenmonia  in  Maryland,  District  of  Colombia,  nnl 

Virginia,  51. 
Entomologist,  61. 
on  HelioihU  armiger*,  by  Lawrence  Johnson,  150. 

miscellaneous  insects,  by  Pro£  J.  Henby  Comstock,  195  to  214. 
of  observations  upon  the  army  worm,  97. 
on  plenro  pneumonia— foot  and  mouth  disease,  by  C.  P.  Lyman,  30. 

scale  insects  on  the  orange,  by  H.  G.  Hubbard,  106. 
of  superintendent  of  gardens  and  grounds,  215. 

on  tea  plant  culture,  by  Wm.  Saunders,  25.  i 

of  veterinary  division,  by  Drs.  Salmon  and  Detmers,  257. 
Reports  to  be  issued  on  injurious  insects,  62. 
Rescue  grass,  231. 
Mu9  coftaria,  219. 

vernictfera,  219. 
Rice,  report  on,  by  the  Statistician,  647. 
Rice  grub,  report  on,  by  L.  O.  Howard,  128. 

stalk  borer,  report  on,  by  L.  O.  Howard,  133. 
white  blast,  report  on,  by  L.  O.  Howard,  137. 
Bontalea  microptera,  injuring  rice,  138. 
Rose  slug,  66. 

effects  of  pyrethrnm  on,  85, 86. 
Rye,  report  on,  by  the  Statistician,  596. 

total  production,  area,  and  value  of,  596. 
Sage,  or  sedge  grass,  237,  238. 
Sago  palms,  220. 
Salt  grass,  237. 

description  ot,  252. 
Saponaceous  compound  of  creosote,  117. 
kerosene.  127. 
Scale  insects,  apparatus  for  destroying,  by  S.  F.  Chapin,  207. 
chaff  scale,  characteristics  of,  107. 
characteristics  of  the  species,  106. 
destruction  of  the  three  species,  107. 
difficulty  in  destroying,  108. 

disappearance  on  account  of  undue  multiplication  oij  111. 
enemies  and  parasites,  109, 124. 

hymenopterons  parasites,  109, 110. 
Lady-bird,  109,  204. 
mites,  109. 
experiments  with  remedies,  65, 120, 207. 
in  California,  65,  207. 

on  destroying,  by  Mathew  Cooks,  65,  208.  • 
period  of  growth,  incubation  and  migration,  107. 108. 
recovery  of  infested  trees,  110,  111. 
remedies,  65, 108-120,  127,  206,  207. 
sudden  increase  in  the  number,  110. 
tables  of  experiments,  120. 
vitality  of  eggs,  109. 
8carab€HdcBpUurt$UoHf  characteristics  of;  129. 


702  INDEX, 

Sea  weeds  as  fertilizers,  544. 
Seed,  building  for  storing  and  distribution  of,  677. 
distribution,  tabular  statement  of;  in  1881, 13. 

1882,  683,  684. 
under  special  appropriation,  14. 
Seeding  of  winter  grain  in  1882,  675. 
8ela*dria  r<*wf  effect*  of  pyrethrum  on,  86. 
Sicilian  sumac,  219. 
Silk  culture,  67, 68. 

American  silk  exchange,  68. 
associations,  68. 
business  ventures  in,  73. 
Caucasian  mulberry  tree,  73. 
Corinth  (Miss.}  Silk  Company,  67,  73. 
distribution  or  eggs  by  the  department,  67. 
eggs  and  cocoons,  sales  of  by  Mrs.  John  Lucas,  69. 
sales  of,  73. 
hatched  at  the  department,  71. 
importance  of  home  market,  68. 

production,  70. 
the  raw  material,  70. 
in  America,  by  £.  Farmach,  68. 

Mrs.  Theodore  H.  Hittell,  70. 
Ladies'  8ilk  Association,  at  Spring  Hill!  Ala.,  68. 
Manual  of  Instruction,  74. 
mulberry  trees  for  sale,  73. 
obstacles  to,  in  America,  74. 
protective  duty  recommended,  76. 
reports  from  correspondents,  69-71. 
silk  guild  of  Yokohama,  Japan,  71. 
summary  of,  74. 

want  of  ready  market  for  cocoons.  75. 
women's  associations  for,  63,  68,  73,  75. 
worms  fed  on  morie  mulHcaulia,  69. 
osage  orange,  70,  72,  73,  75. 
SiUwnut  advena,  feeding  on  corn.  65. 
8maller  cornstalk  borer,  142-145. 
Soap  suds  for  emulsifying  kerosene,  127. 
Soils,  analyses  of,  547. 
Sorghum  analyses,  568  to  570. 

and  polarization,  485. 
duplicate  tests  made  in,  466. 
in  1882,  680. 
method  of.  465. 
and  cornstalks,  work  done  on,  379, 
maize  analyses  of,  387-412. 

average  results  for  1879, 1880, 1881,  451,  505. 
developments  of,  in  height  and  stages,  465. 

average  of,  414-451,  459,  462, 465. 
juices,  specific  gravity  of,  493. 
graphical  chart,  414. 
biography  of,  524. 

canes,  analytical  process  for  the  examination  of,  468. 
comparison  of,  with  sugar  cane.  453. 
Sorghum,  comparison  of  analyses  and  polarization,  473. 
v  comparative  results  from  suckered  and  unsuckered,  464. 

dangers  from  suckers,  461. 

of  mixing  mature  with  immature,  462. 
effect  of  frost  upon,  459  to  461. 
expense  of,  by  Dr,  C.  A.  Goessmaxn,  486.     . 
experiments  in  defecation,  491. 

with  small  mill,  478. 
General  Index  pf  Chemist's  Reports  on,  528. 
kalapvue,  231,  232,  239, 241. 
investigation  of  sugar  in  cut  canes,  489. 
Juice,  612. 

acidity  of,  513. 
analysis  of,  501. 
effect  of  adding  water  to,  490. 
juices  and  sirups,  polarization  of,  472. 
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Sorghum,  period  of  working,  477. 

relative  length  and  height  of  different  varieties,  497. 
report  on  manufacture  of,  by  J.  S.  Hartey,  522. 

H.  B.  Parsons,  523. 
seed,  composition  of,  499. 
statement  of  the  farmer  as  to  raising,  523. 
sugar,  amount  manufactured  and  cost  of  making,  20. 
available,  meaning  of  the  term,  462. 
causes  of  failure,  510. 
effect  of  lime  upon,  518. 
importance  of  a  good  mill,  516. 
lost  in  the  begasse,  517. 

manufacture  of,  500. 
manufacture  of,  519. 

reports  upon,  from  manufacturers  o£  660. 
result  of  operation  with,  20. 
value  of  imports  in  1879, 462. 
web  worm,  187  to  189. 

report  on,  by  J.  P.  Stelle,  187. 
Southern  cattle  fever,  investigation  o^  by  Dr.  Salmon,  258. 
Spalacopsis  suffusa,  131. 
Special  bulletin  on  injurious  insects,  62. 

fphmophorus  costipennis,  138-141. 
phinx,  atropus,  harrisii  and  hageni,  and  others,  85.  189, 193,  194. 
State  statistical  agent,  667. 

Statistics  of  agriculture,  method  of  collection  and  exposition,  577. 
Statistical  division,  work  of,  for  1881,  14,  666. 

1882,  688. 
recommendation  for  the,  15. 
and  its  work,  by  J.  B.  Dodge,  666. 
Statistician,  report  of,  577. 
Staining  fluid,  anil  en  e,  preparing,  263. 
Steamships  with  diseased  cargoes  of  cattle,  35  to  38. 
Stipa,  234,  238, 248. 
Sugar  from  beets,  25,  675. 
Sugar  oane,  report  on,  by  the  Statistician,  647. 
beetle,  128. 
products  for  1882,  675. 
Sulphate  of  iron  as  a  remedy  for  scale  insects,  118. 
Sulphuric  acid  as  a  remedy  for  scale  insects,  118. 
Sunflower  beetle,  128. 
Sweet  sop,  the,  216. 

Swine  plague,  causes  of  comparative  mildness  of,  318. 
experiments,  325. 

with  individual  animals,  324. 
prophylactics,  330. 

results  of,  342. 
fourth  report  on,  by  Dr.  Detmebs,  316. 
in  Arkansas,  375. 

Michigan,  South  Carolina,  and  the  Southwest,  376. 
investigation  of,  316. 

by  Dr.  Salmon,  267. 
means  of  prevention,  344. 
morbid  changes  -of,  332. 
prevention  of,  376. 
treatment  of  very  sick  animals,  352. 
Tamarind  tree  (Tamarindu$  indicus),  216. 
Tea  of  pyrethrum,  81. 

plant,  cultivation  of,  5,  20. 
tree,  Paraguay,  217. 
Temperature  and  rainfall  of  1881,  453  to  456. 

comparison  of,  1880  and  1881.  456. 
Texas  blue  grass,  231,  240.  ' 

description  of,  252. 
cattle  fever  in  1881,  372. 
1882,685. 
grasses  for,  231. 
lheobroma  cucao,  218. 
Thrips  on  grapes,  215. 

rice  plants,  137. 
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Tiger  beetles  on  clover  fields,  176. 

Timothy,  235,  236. 

Tineid  moth  destroying  scale  insects,  109. 

Trichina,  measures  recommended  in  relation  to,  24. 

in  swine,  42. 
Trisetum  cernuum  and  aubspicatum,  description  of,  249. 
TrjfoHum  procumbent,  description  of,  254. 
Tuberculosis,  373. 
Turmeric,  219. 

Twice-stabbed  lady  bird,  205. 
Jfypkwa  fumata,  feeding  on  corn,  65. 
United  States  Entomological  Commission,  work  of,  63. 

National  Museum  in  connection,  63. 
Urens  Anomis,  167-170. 
Vaccination,  Pasteur's  method  of,  307. 

Dr.  Salmon's  method  of,  310. 
Vagabond  crampus,  179  to  182. 
Vanilla  aromatica  and  planifolia,  228. 
Veterinary  division,  work  of,  in  1682,  684. 

in  this  department,  importance  of,  687. 
Veterinary  report,  257. 

surgeon,  work  of,  6. 
Vine-loving  pomace  fly,  198  to  201. 
Wages,  transient,  in  harvest,  642. 
Water  solution  of  pyrethrum,  80. 
weevil,  130  to  132. 

identity  ef,  with  the  maggot,  by  Col.  John  Screver,  130. 
possible  cause  of  the  blast,  137. 
report  on,  by  L.  O.  Howard,  130. 
Wax  insects,  new  species  of,  213. 
Whale-oil  soap  as  a  remedy  for  scale  insects,  116, 122. 
Wheats,  distribution  of.  according  to  population,  588  to  591. 
history  of,  by  Professor  Blount,  559-561. 
isosoma,  183-186. 

of  North  America,  average  composition  of,  562-563. 
prodnot  and  value  of,  for  eleven  years,  586. 
production  of,  in  different  States,  592. 

estimated  for  1882,  670. 
quantities  and  value  of,  exported,  594. 
seeding  of,  636. 

proportion  of  drilled,  and  advantages  of  drilling,  636. 
stalk  insect,  by  Prof,  G.  H.  French,  184. 
Statistician's  report  on,  586. 
westward  movement  of,  592. 
White  blast  of  the  rice,  136, 137. 
Wild  oate,  233. 

pea  vines,  238. 
rye  grass,  236,  241. 
Wine  making  and  grape  culture,  19. 
Wire  grass,  237. 
Wools  and  animal  fibers,  examination  of;  17. 

reports  on,  691. 
Yellow  clover,  small,  description  of,  254. 


